Encyclopedia of emergent particles in three-dimensional crystals 
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The past decade has witnessed a surge of interest in exploring emergent particles in condensed 


matter systems. 


Novel particles, emerged as excitations around exotic band degeneracy points, 


continue to be reported in real materials and artificially engineered systems, but so far, we do not 
have a complete picture on all possible types of particles that can be achieved. Here, via systematic 
symmetry analysis and modeling, we accomplish a complete list of all possible particles in time- 
reversal-binvariant systems. This includes both spinful particles such as electron quasiparticles in 
solids, and spinless particles such as phonons or even excitations in electric-circuit and mechanical 
networks. We establish detailed correspondence between the particle, the symmetry condition, the 
effective model, and the topological character. This obtained encyclopedia concludes the search for 
novel emergent particles and provides concrete guidance to achieve them in physical systems. 


Unlike elementary particles in high energy physics 
which are strongly constrained by the Poincaré symme- 
try, the emergent particles in condensed matters only 
need to respect much smaller subgroups of the Poincaré 
symmetry—the crystal space group symmetries [1]. It 
follows that the emergent particles can have much richer 
types and dramatically different properties [2-10]. For 
example, besides the elementary Weyl, Dirac and Majo- 
rana type fermions, electron quasiparticles in solids, as 
emerged around certain band degeneracy points, can ex- 
hibit a variety of pseudospin structures [5, 11-13], dis- 
persion types [14-17], topological charges [18-20], and 
their distribution in momentum space can form manifolds 
of various topologies [21-25]. The study has also been 
extended to bosons like phonons, photons and magnons 
[26-29], and excitations in artificial periodic systems like 
electric circuit arrays and mechanical networks [30-32]. 

A central task of the field is to classify all possible 
emergent particles for each space group. So far, most 
works are case-by-case type studies, focusing on a spe- 
cific material or a specific type of emergent particle [33- 
39]. There do exist a few systematic attempts [5, 40-43]. 
For example, Bradlyn et al. classified emergent fermions 
beyond Weyl and Dirac types at high-symmetry points 
in the Brillouin zone (BZ) in the presence of spin-orbit 
coupling (SOC) and time reversal symmetry [5]. And 
based on the theory of symmetry indicators, thousands of 
topological semimetal materials have been identified [44— 
46], which possess nontrivial emergent fermions. How- 
ever, the grand task is still far from being accomplished: 
the emergent particles not at high-symmetry points (like 
those on high-symmetry lines) as well as the classification 
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of spinless particles (as appropriate for the large class of 
bosonic and artificial systems) have not been systemat- 
ically explored; and while the symmetry indicators are 
most useful for characterizing gapped phases, they do 
not give direct classification of the emergent particles. 


In this work, we address this challenging task by of- 
fering a complete classification of both spinful and spin- 
less emergent particles for three-dimensional (3D) sys- 
tems with time reversal symmetry. The classification is 
done for each of the 230 space groups, namely, for a given 
group, we identify all possible (spinful and spinless, es- 
sential and accidental) emergent particles that can ap- 
pear. Based on this, we obtain a comprehensive list of 
emergent particles, including 19 types of spinless parti- 
cles and 23 types of spinful particles (see Table I), along 
with the space groups that can host them (see Supple- 
mental Material (SM) [47]). Furthermore, for each type 
of emergent particles, we provide its k- p effective model, 
which characterizes the emergent particle (including its 
topological charge) and serves as the starting point for 
any subsequent studies of its properties. 


Essentially, the results of this work constitute an en- 
cyclopedia of emergent particles in condensed matter, 
which is not only of fundamental significance but also 
highly useful for various purposes. For example, for 
any given system, such as electronic band structure or 
phonon spectrum of a specific material, the character- 
ization of any spotted emergent particles can be done 
by directly looking up our table. The provided effective 
models can be directly utilized to fit the experimental or 
first-principles spectra and to study the system proper- 
ties. Meanwhile, one can also search for a particular type 
of particle in concrete systems with the guidance of our 
table. Besides realistic materials, this could be especially 
useful for realizing spinless emergent particles in artificial 
systems, which can be precisely engineered and probed 


with current technology. 

Rationale. We first describe the working procedure 
that leads to our results. As mentioned, the novel par- 
ticles emerge around band degeneracy points. The clas- 
sification of emergent particles is therefore equivalent to 
the classification of all possible band degeneracies. Any 
stable degeneracy must require certain protection. For 
spatially periodic systems, the protection comes from the 
space group symmetries with the action on the BZ. In this 
work, we consider the systems with time reversal symme- 
try T, so the relevant symmetries are the 230 so-called 
type-II magnetic space groups М = G + TG [1], where 
G is the crystallographic space group. With the excep- 
tion of Weyl points which only requires the translational 
subgroup and can be topologically protected at generic 
k points, all other types of degeneracies will require a 
nontrivial little group at the corresponding k points [4]. 
'The little group ΜΑΙ at point kı takes the form of either 


Mh = G", (1) 
Or 
Mh = Gh + AG (2) 


where G^' is the corresponding crystallographic little 
group and А is certain anti-unitary operator. The band 
degeneracies are associated with the irreducible repre- 
sentations (IRs) of the group M: [1]. At high-symmetry 
points of the BZ, band degeneracies correspond to the IRs 
with dimensions n > 1. At high-symmetry lines, band 
degeneracies may involve nodal lines which correspond 
to IRs with n > 1, or nodal points which correspond to 
the crossing of bands with different IRs. Similarly, at 
high-symmetry planes, the generic degeneracies are the 
nodal surfaces corresponding to IRs with n > 1, and 
nodal lines corresponding to two different IRs. 

Hence, to obtain the possible band degeneracies for 
each space group M, we first find its little groups for all 
high-symmetry points, lines, and planes. Then for each 
little group, we find its matrix IRs. For ΜΡ having the 
form of Eq. (1), the matrix IRs are available in Ref. [1]. 
For the cases in (2), the representations (known as corep- 
resentations) can be derived from those of G*! whenever 
A is known. This is discussed in detail in SM [47]. Our 
obtained complete list of the single-valued (for spinless 
particles) and double-valued (for spinful particles) ma- 
trix representations for the little groups of the 230 space 
groups are presented in Sec. S7A and S8A of SM [47], re- 
spectively. Based on this information, we find all possible 
band degeneracies, and we characterize the emergent par- 
ticles around these degeneracies by constructing the к · р 
effective models. The model Hamiltonian Hk, expanded 
at the degeneracy point kı is solved from the constraint 
equations 


D(Oi)Hx, (а) [D(O;)] ` = He, (бза), (3) 


where О; runs through the generators of the little group, 
D(O;) denotes its matrix representation at the consid- 
ered band degeneracy, and q is the momentum measured 
from Κι. With the help of the effective models, we can 
classify the emergent particles by the dimension of de- 
generacy manifold, the degree of degeneracy, the type of 
dispersion, and the topological charge, as in Table I. The 
list of all possible emergent particles along with their ef- 
fective models for each space group is presented in Sec. 
57 and 88 of SM [47]. 

We have two remarks before proceeding. First, certain 
degeneracies at high-symmetry points (lines) may not be 
isolated nodal points, instead, they could be residing on 
a higher-dimensional degeneracy manifold (nodal lines 
or surfaces). The effective models are helpful for distin- 
guishing such cases. 

Second, nodal lines may form various connection pat- 
terns in the BZ, such as nodal chains, crossed nodal loops, 
nodal boxes, and etc [21, 23, 48]. Such connectivity can- 
not be directly inferred from the effective modeling which 
is valid locally in BZ. Hence, in this work, we do not make 
a differentiation based on the connectivity for multiple 
nodal lines, but refer to them collectively as nodal-line 
nets. 

An example: SG 211. 'To illustrate the usage of our 
results, we discuss one concrete example—a spinless sys- 
tem with space group No. 211 (SG 211). 

Table II shows the excerpt from our result in Sec. 57 
of SM [47] for this group. SG 211 (O?) is a cubic space 
group with a body-centred cubic Bravais lattice. The 
first line in Table II presents several basic information, 
including the BZ type, the symmetry generators (trans- 
lations are not included here), whether centrosymmetry 
I is contained in the group, and whether SOC is consid- 
ered (i.e., spinful or spinless). Here, the 7 symmetry is 
highlighted, because the presence of I would lead to a 
combined /7 symmetry for every k point. For spinless 
systems, this combined symmetry prevents the existence 
of Weyl points but can protect Weyl nodal lines [21]. 

The BZ for SG 211 is illustrated in Fig. 1(a). In Ta- 
ble II, we show the results for high-symmetry points Г 
and P, and high-symmetry line > (ΓΝ). The results for 
other k points can be found in Sec. 57 of SM [47]. First, 
let's look at the T' point. Here, the different pieces of 
information are separated by the semicolons. After the 
I symbol, we give the coordinate for the I' point. Then 
there are the generating elements of the little group at Г, 
including five elements Сз, Coz, Coz, Coa, and T. Here, 
C3, denotes Сз |||, and Coa denotes C2,119 [1]. This lit- 
tle group has five distinct irreducible corepresentations, 
labelled as R; with i = 1,2,...,5. (A correspondence 
between R; and the band-representation notations can 
be found in Refs. [1, 49].) The number following R; gives 
the dimension of R;. Here, one observes that R, and R> 
are 14 representations, Rs gives a twofold degeneracy, 
and R4 and HR; represent threefold degeneracies. After 


TABLE I. Notation of the emergent particles listed in this work. Abbr. indicates the abbreviation of notation, de and d 
indicates the dimensionality and degeneracy of the particles, Ld indicates the leading order of the band splitting of particles in 
BZ, and C indicates the maximum topological charge of the particles. The possible Hamiltonian and typical band structure of 
the emergent particles are given in Sec. 53 of SM [47]. 


Notation Abbr. de d Ld [d Realization 
w/o SOC with SOC 

Charge-1 Weyl point C-1 WP 0 2 (111) 1 V у 
Charge-2 Weyl point C-2 WP 0 2 (122) 2 у у 
Charge-3 Weyl point C-3 WP 0 2 (133) 3 V у 
Charge-4 Weyl point C-4 WP 0 2 (223) 4 у х 
Triple point ТР 0 3 (111) у у 
Charge-2 triple point C-2 ТР 0 3 (111) 2 J у 
Quadratic triple point ОТР 0 3 (122) J x 
Quadratic contact triple point QCTP 0 3 (222) 0 J x 
Dirac point DP 0 4 (111) 0 J у 
Charge-2 Dirac point C-2 DP 0 4 (111) 2 ν J 
Charge-4 Dirac point C-4 DP 0 4 (111) 4 x у 
Quadratic Dirac point QDP 0 4 (122) 0 J J 
Charge-4 quadratic Dirac point C-4 QDP 0 4 (122) 4 x у 
Quadratic contact Dirac point QCDP 0 4 (222) 0 v ν 
Cubic Dirac point CDP 0 4 (133) 0 x у 
Sextuple point SP 0 6 (111) 0 ν V 
Charge-4 sextuple point C-4 SP 0 6 (111) x ν 
Quadratic contact sextuple point QCSP (222) х у 
Octuple point OP 0 8 (111) 0 x у 
Weyl nodal line WNL 1 2 (11) п J у 
Weyl nodal-line net WNL net 1 2 (11) T у у 
Quadratic nodal line QNL 1 2 (22) 0 у у 
Cubic nodal line CNL 1 2 (33) т х V 
Dirac nodal line DNL 1 4 (11) у у 
Dirac nodal-line net DNL net 1 4 (11) 0 у у 
Nodal surface NS 2 2 (1) 1 у у 
that, the matrix representations of the five generating el- shows the effective model constructed according to Eq. 


ements are given. Here, the o's (for Rs) are the Pauli (3) based on each matrix representation. For example, 
matrices, and the A's (for R4 and Rs) are 3 x 3 matrices the emergent particles around the double degeneracy of 
defined in Sec. S6B in SM [47]. Note that the complex 
conjugation operator K in the anti-unitary element 7 is 
not explicitly written out in the table. The next column 


TABLE П. Part of the single-valued corepresentation of SG 211, including both the essential and accidental degeneracies. At the 
top, the columns from left to right list the high-symmetry momentum №, the position of k, the generating elements of the little 
group of k, the irreducible representation of little group of k, the dimension of the representation, the matrix representations of 
the generating elements, and the effective Hamiltonian, the species and the topological charge of the degeneracies. The bottom 


part lists the accidental degeneracy. 


SG 211 


Ге; {C3,|000}, {С2-|000}, {С2=[000}, {C'2.|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); C31 Co; ο. Coa T; Ri; 1; 1,;1,1,1,1; 


Ra; 1; 1, 1, 1, [№ 1; 


Вз; 2; +922 σρ, со, ση, 00; (ex + со?) со + сз. ky ko C-4 WP; 4 
tea [V'3(k2 — Κῦλσι + (К? — ЗК2)оз]; 
Ra; 3; Аш, — Ао+2У348 A15; A12, Ao; Aoci + c2 (Ask, — Ask, + Aıkz); C-2 ТР; 2 
Rs; 3; Аи, Ао+2УЗАв д, A12, Ао; Aoci + сә (Aske — Ask, + Aikz) ; C-2 TP; 2 
P; (111); Cd CC CRT; Вл; 1; 1,1,1,1; 
Вз; 1; (—1)°®,1,1,1; 
Вз; 1; (1)*5,1,1,1; 
Ва 3; Ag, — 20+2У348 Αιρ, Ais; су Ао + c2 (Arka + Acky + Aak;) C-2 TP; 2 
+ сз (Ask, — Ао + A1kz); 
У; ΓΝ; C»a ,C»VT ; Ta; 1; 1,1; 
Ro; 1; —1, 1; 


Accidental degeneracies on high-symmetry line 


У; ГМ; Сза,Сь7; {Ri}, (Ha) ; 2; 03,00; оо [ει + сә (ke + ky)] + сзоз (Κα + ky) + εἰσι К» + cso2 (Κα — ky); C-1 WP; 1 


Rs are described by 
Hc-4 WP =(с1 + οσο + C3 ks k, kz02 


+ ca[V3(k2 — ζῶσι + (k? — 3k2)os], е 


where the с’з аге геа] model parameters. Interestingly, 
from the effective model (4), one finds that the dispersion 
of the emergent particle is cubic along the (111) direc- 
tion and quadratic in the plane perpendicular to (111). 
Furthermore, the nodal point carries a large topological 
charge (Chern number) С = +4, hence it is named as 
a charge-4 Weyl point (C-4 WP). Here, we follow the 
convention to use Wey1/Dirac to denote twofold/fourfold 
degeneracy. Notably, the dispersion and the topologi- 
cal charge of this С-4 WP are distinct from the pre- 
viously known multi-Weyl points [18], which invariably 
have a direction with linear dispersion and have topolog- 
ical charges less than 4. In addition, we find that C-4 
WP can only exist in spinless systems. As shown Sec. 
52 in SM [47], it can appear in space groups with T' or 
O point groups, including space group No. 195-199 and 
207-214. The type of the band degeneracy and the topo- 
logical charge are presented in the last two columns in 
Table II. 

From Table II, one can see that R4 and Rs at Г both 


give a charge-2 triple point (C-2 TP), i.e., a threefold 
nodal point with topological charge +2. This type of 
nodal point also can appear for the R4 representation at 
P. As summarized in Sec. $2 in SM [47], C-2 TP can 
appear in both spinless and spinful systems. However, it 
only occurs at non-7-invariant momenta for the spinful 
systems, while it can occur аё both T-invariant and non- 
T-invariant momenta for spinless systems. 

The similar analysis is performed for the high- 
symmetry line X. The little group at > has two dis- 
tinct irreducible representations R, and Rə. These are 
14 representations, indicating that there is no essential 
degeneracy along the X line. However, there could ex- 
ist an accidental degeneracy formed by crossing between 
R, and R> bands, as described in the last row in Ta- 
ble II. The effective model for this accidental crossing is 
constrained by 


A(O)H(k) [A(O)] "= H(Ok), (S) 


where О € (C24, CT} (Co, denotes Сз туо) is one of 
the two generators, and A(O) = Dı (0) Ф D3(O), which 
is оз for Co, and σρΚ. for C347. The obtained model in 
'Table II shows that this crossing is a conventional Weyl 
point with |C| = 1. 


EM 
C4 WP 


LL Energy 


FIG. 1. (a) Bulk and (001) surface BZ of SG 211. (b) The 
bulk band structure and (c) the Fermi surface contours at 
Er — 0 on the (001) surface for a TB model with SG 211. 
'The C-4 WP is located at the Г point formed by the lowest two 
bands and it gives four topological Fermi arcs at the surface. 
For the parameters of TB model see SM [47]. (d) Landau 
spectrum of C-4 WP (obtained by using the k - p effective 
model) with B field along the z direction. 


Signatures of emergent particles. Methods for detect- 
ing the emergent particles have been well established. 
For example, electronic excitations in solid materials can 
be directly probed by the angle-resolved photoemission 
spectroscopy (ARPES) [4]. Similar spectroscopy tech- 
niques for detecting excitations in photonic, phononic, 
cold-atom optical lattices, and mechanical systems have 
also been developed [26-30]. These methods can directly 
detect the band degeneracy and map out the dispersion 
for the emergent particles. 


Of most interest are the chiral particles in Table I 
with nontrivial topological charges. For example, let's 
consider the C-4 WP discussed above for spinless sys- 
tems with SG 211. To confirm the existence of such 
a nodal point, we explicitly construct a tight-binding 
model based on a body-centred cubic lattice with SG 
211 (see SM [47]). From the calculated band structure 
in Fig. 1(b), one finds that at I', there exist a twofold 
nodal point and a threefold nodal point, as indicated by 
the arrows. By checking Table II (or Sec. 57 in SM), one 
immediately knows that they correspond to C-4 WP and 
C-2 TP, respectively. Similarly, the two threefold degen- 
eracies at P are two C-2 TPs, and the two nodal points 
at H are C-4 WP and C-2 TP. The effective models for 
the emergent particles around these degeneracies can be 
directly read off from our tables and used to fit the spec- 
trum in Fig. 1(b). This demonstrates the powerfulness 


of our established encyclopedia. 

Focusing on the C-4 WP, its nontrivial topological 
charge dictates that at the surface of the system, there 
must be four Fermi arcs emanating from the projection 
of the C-4 WP. This is confirmed by the calculation using 
the tight-binding model, as shown in Fig. 1(c). The topo- 
logical charge also can manifest in the Landau spectrum 
[50]. In Fig. (а), we consider a magnetic field along 
the z direction and plot the Landau spectrum along k; 
around the energy of the C-4 WP (set to be zero here). 
One clearly observes that there are four chiral Landau 
bands crossing the zero energy, showing that the original 
nodal point has a topological charge of 4. Experimen- 
tally, the surface Fermi arcs can be probed by scanning 
tunneling spectroscopy (STS) or ARPES, and the chiral 
Landau bands can be probed by STS or magneto-infrared 
spectroscopy. 

Discussion. In this work, we have systematically inves- 
tigated all possible spinless and spinful emergent particles 
protected by space group and time reversal symmetries. 
With a unified classification scheme and unified nota- 
tions, a complete characterization is performed for each 
space group and for each type of emergent particles. This 
offers an extremely useful toolbox for subsequent stud- 
ies. For example, the possible emergent particles in а 
concrete system can be directly checked by looking up 
our tables in Sec. S7 and S8 of SM [47]. The effective 
models there provide a starting point for understanding 
the system properties. Using Tables in Sec. 52 of SM 
[47], one can search for a specific type of particles in ma- 
terial database (with the detailed guidance regarding the 
location in BZ and the band symmetry). Recently, sev- 
eral high-throughput computation works have searched 
over all stable non-magnetic solid materials [44—46], re- 
sulting in thousands of possible topological semimetals. 
However, the detailed characterization of the emergent 
particles is lacking. It will be important to make a cross- 
reference between our encyclopedia and that list of mate- 
rials, which helps to fully characterize all existing realis- 
tic materials. Particularly, some of us have established a 
SpaceGrouplrep package [49] to analyze the band repre- 
sentation based on the notation of Ref. [1], which greatly 
facilitates the study. Probably the more intriguing appli- 
cation of our result is in the design of artificial systems 
with novel emergent particles. For example, the photonic 
and acoustic crystals can be well controlled with current 
technology. With the guidance of the encyclopedia, any 
spinless particles can be readily realized in these systems. 

Our approach here can be extended to systems with 
broken time reversal symmetry, namely, the so-called 
type-III and type-IV magnetic space groups. And it can 
extended to systems with additional particle-hole sym- 
metry or chiral symmetry, which appear, e.g., in super- 
fluids and superconductors. Adding such symmetries will 
change the classification in a fundamental way. For ex- 
ample, a type of Zo-charged nodal surfaces with variable 


shapes can exist for spinless systems with chiral symme- 
try [25]; but without this symmetry, we find that nodal 
surfaces can only exist at certain boundary planes of the 
BZ (see Sec. $2 of SM [47]). 
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51. DERIVATION OF LATTICE MODEL WITH SG 211 


In the main text, we establish a six-band lattice model for SG 211. In this model, each unit cell contains six 
s-like orbital states locating at 12d Wyckoff positions. The lattice Hamiltonian is established by imposing symmetry 
constraints [1] and can be expressed as 


f(O, ky, kz) hi» his 
1 
H = с + Ma f (ke; 0, k;) h23 А 
1 
hig hoa fhe, Ку, 0) 
Е k 
with f(k) = су cos Ez cos % cos Кот and 
EM LU ΕΕ ΕΤΗ 
€ 4 € 4 € 4 € 4 
hig = Сә | воку кес | + C8 ke —hy+2kz kothy—2ke | 
e-a ~ et 4 е? 4 et 4 
кака [ΞΚα ΕΚ ο μμ. πως» 
e 4 e 4 4 e 4 
hi3 = со ¿ka к= jkatkz | T C3 | _—ke-2kg+kz „—-ke+2ky-kz |o 
e я е 4 е? 4 e 4 
λες ¿Eu kz ELE LEID 
€ 4 € € 4 е а 
hos = Сә .—ky+kz .—ky-—kz + сз .2kr+ky-—kz .—2kr+ky+kz 
et 4 aa: et 4 е? 4 


The coefficients c; with i = 0,1,2,3 is real model parameter. For the results shown in the main text, we have taken 
the following parameter values: со = 2.8, ει = —1.8, со = 1. and сз = —0.5. 


52. QUANTITATIVE MAPPING BETWEEN EMERGENT PARTICLES AND ТУРЕ-П MSGS 


For each emergent particle listed in main text, we explicitly present the number of the type-II magnetic space group 
(MSG) that can host it. Table 51 is for the 3D crystals without SOC and Table 52 is for the crystals with SOC. 


TABLE 51. List of the type-II MSGs hosting the symmetry-protected degeneracies in the crystals without SOC. 


Species SG No. 


'The essential degeneracies at high-symmetry point and high-symmetry line 


C-1WP 24, 80, 98, 150, 152, 154, 168-173, 177-182, 199, 210, 214 
C-2 WP 75-80, 89-98, 143-146, 149-155, 168-173, 177-182, 196, 207-210 
C-4 WP 195-199, 207-214 


TP 204, 217, 229 

C-2 TP 195-199, 207-214 

QCTP 200-206, 215-230 

DP 29, 33, 52, 54, 56, 60, 73, 103, 104, 106, 110, 130, 138, 142, 158, 159, 161, 163, 165, 167, 184, 185, 192, 193, 206, 


219, 220, 226, 228, 230 
C-2 DP 19, 92, 96, 198, 212, 213 


QDP 114, 124, 126, 128, 130, 133, 135, 137, 176, 184-186, 188, 190, 192-194, 222 

QCDP 218, 220, 222, 223, 230 

SP 218, 220, 222, 223, 230 

WNL 7, 9, 13-15, 27-34, 37, 39-41, 43, 45, 46, 48-50, 52-54, 56, 58, 60, 64, 66-68, 70, 72-74, 85-88, 100-106, 108-110, 


112, 114, 116-118, 120, 122, 124-126, 128, 130-138, 140-142, 147, 148, 156-167, 175, 176, 183-186, 188-194, 
200-206, 215-230 

WNL net 7, 9, 13-15, 27-34, 37, 39-41, 43, 45, 46, 48-50, 52-54, 56, 58, 60, 64, 66-68, 70, 72-74, 84-86, 88, 100-110, 112, 
114, 116-118, 120-122, 124-126, 128, 130-142, 147, 148, 156-167, 184, 188, 190, 192, 215-230 


QNL 81-88, 99-142, 174-176, 183-194, 215-230 

DNL 57, 60-62, 205 

DNL net 61 

(one) NS 4, 11, 14, 17, 20, 26, 29, 31, 33, 36, 51-54, 63, 64, 76, 78, 91, 95, 169, 170, 173, 176, 178, 179, 182, 185, 186, 
193, 194 


(two) NSs 18, 55-60, 90, 94, 113, 114, 127-130, 135-138 
(three) NSs 19, 61, 62, 92, 96, 198, 205, 212, 213 


The accidental degeneracies on high-symmetry line 


C-1WP 3-5, 16-24, 35-37, 44-46, 75-82, 89-98, 111-122, 139, 143-146, 149-156, 158, 168-174, 177-182, 187-188, 195-199, 
207-216, 218, 219 

C-2 WP 175-80, 89-98, 168-173, 177-182, 207-214 

C-3 WP 168-173, 177-182 


TP 81-88, 99-142, 147, 148, 156-167, 174-176, 183-194, 200-206, 215-230 

QTP 175, 176, 183-186, 191-194 

DP 26, 29, 31, 33, 36, 51-64, 113, 114, 127-130, 135-138, 175, 176, 183-186, 191-194, 205 
C-2 DP 18, 19, 90, 92, 94, 96, 198, 212, 213 

QDP 113, 114, 127-130, 135-138 

WNL 10-15, 25-74, 83-88, 99-142, 156-159, 162-167, 174-176, 183-194, 200-206, 215-230 


WNL (net) 25-74, 83-88, 99-142, 156-167, 175-176, 183-194, 200-206, 215-230 


TABLE S2. List of the type-II MSGs hosting the symmetry-protected degeneracies in the crystals with SOC. 


Species SG No. 


The essential degeneracies at high-symmetry point and high-symmetry line 


C-1 WP 1, 3-5, 8-9, 16-24, 35-37, 42-46, 75-82, 89-98, 111, 112, 119-122, 143-146, 149-155, 168-173, 177-182, 195-199, 
207-214 

C-2 WP 80, 98, 210 

C-3 WP 143-146, 149-155, 168-173, 177-182, 196, 209, 210 


TP 220 
C-2 TP 199, 214 
DP 11, 13-15, 26-27, 29-34, 36-37, 43, 48-50, 52-54, 56, 58, 60, 64, 66-68, 70, 72-74, 84-86, 88, 100-106, 108-110, 112, 


114, 116-118, 122, 124-126, 128, 130-138, 140-142, 158, 159, 161, 163, 165, 167, 184-186, 188, 190, 192, 198, 201, 
203-204, 206, 215-220, 222-224, 226-230 

C-2 DP 18, 19, 90, 92, 94, 96, 212, 213 

0-4 DP 195-199, 207-214 


QDP 142, 228 

C-4 QDP 92, 96 

QCDP 200-206, 221-230 

CDP 163, 165, 167, 184-186, 192, 226, 228 

SP 206, 230 

C-4 SP 198, 212, 213 

QCSP 205 

OP 130, 135, 218, 220, 222, 223, 230 

WNL 6-9, 25-46, 81-82, 99-122, 156-161, 174, 183-190, 215-220 
WNL net 45,109, 110, 120, 122, 156-161, 174, 184, 187-190, 215-220 
QNL 174, 187-190 

CNL 183-186 

DNL 51-64, 113-114, 127-130, 135-138, 176, 193-194, 205 


DNL net 52, 54-56, 58, 60, 62, 127-128, 130, 135-136, 138, 176, 193-194 

(one) № 4, 17, 20, 26, 29, 31, 33, 36, 76, 78, 91, 95, 169, 170, 173, 178, 179, 182, 185, 186 
(two) NSs 18, 90, 94, 113, 114 

(three) NSs 19, 92, 96, 198, 212, 213 


The accidental degeneracies on high-symmetry line 


C-1WP 3-5, 16-24, 35-37, 44-46, 75-82, 89-98, 111-122, 143-146, 149-156, 158, 168-174, 177-182, 187-188, 195-199, 
207-216, 218, 219 

C-2 WP 75-80, 89-98, 168-173, 177-182, 207-214 

C-3 WP 168-173, 177-182 

TP 156-161, 174, 183-190, 215-220 

DP 13-15, 26, 29, 31, 33, 36, 48-50, 52-54, 56, 58-60, 64, 66-68, 70, 72-74, 83-88, 99-110, 123-142, 147-148, 162-167, 
175, 176, 183-186, 191-194, 200-206, 221-230 

C-2 DP 18-19, 90, 92, 94, 96, 198, 212, 213 


QDP 175-176, 191-194 

WNL 25-46, 99-122, 156-159, 174, 183-190, 215-220 

WNL net 28-34, 40-41, 43, 100, 102, 104, 106, 109-110, 117, 118, 122, 156-161, 183-190, 215-220 
DNL 51-64, 128-130, 136-138, 176, 193-194, 205 


DNL net 57, 60-62, 205 


S3. EMERGENT PARTICLES IN 3D CRYSTALS 


Аз discussed in main text, we have performed an exhaustive investigation over all the symmetry-protected band 
degeneracies in 3D crystals with 7 symmetry, as shown in Sec. S7. Thus it becomes possible to introduce a uniform 
notation to label the degeneracies and then the emergent particles. In this work, we classify the band degeneracy from 
four perspectives: the dimension of degeneracy manifold, the degree of degeneracy, the type of dispersion, and the 
topological charge. For dimension of degeneracy manifold, we term the 0D, 1D and 2D band degeneracy as point, line 
and surface, respectively, and for degree of degeneracy, we term the two-, three-, four-, six- and eight-fold degeneracy 
as Weyl, triple, Dirac, sextuple, and octuple point /line/surface, respectively. Moreover, we find that the leading order 
band energy splitting of emergent particles along certain direction can be linear, quadratic and cubic. At last, a d-D 
degeneracy in 3D systems can be topologically characterized by a topological charge defined on a (3 — d — 1)-D sphere 
enclosing the degeneracy [2]. Specifically, the nodal point is characterized by Chern number, which is a Z-valued 
topological charge, the nodal line is characterized by Berry phase, which is a Z5-valued topological charge, and the 
nodal line also is characterized a Z2-valued topological charge [3, 4]. 

А complete list of the emergent particles according to this classification has been presented in Table I in main text. 
In the following, we discuss the possible Hamiltonian and the typical band structure of the emergent particles one by 
one. 


A. Charge-1 Weyl point 


The charge-1 Weyl point (C-1 WP) is a 0D two-fold band degeneracy. It features a linear energy splitting along 
any direction in momentum space, and can occur at a generic k point in BZ. Moreover, the topological charge (Chern 
number) of C-1 WP is C = +1. A typical band structure of C-1 WP is schematically shown in Fig. S1(a). 

А general Hamiltonian of C-1 WP is 


3 


Hoa wp = >, (Cake + бабу + сз.) σι. (81) 
i=0 


With additional symmetry, the Hamiltonian (51) would be simplified. А possible simple Hamiltonian for C-1 WP 
may be written as 


Hoa wp = ck; + cək;os + (ak 04 +h.c.), (52) 


with k+ = k, + iky and o4 = (σι + ioy)/2. The C-1 WP can be further classified as type I and type II [5]. For 
example, the C-1 WP described by Eq. (52) is type I when |с2| > |ci| and is type II when |cə| < |с1|. However, when 
C-1 WP locates at 7 -symmetric point, it can not be type II, as 7-symmetry requires c, = 0. 


B. Charge-2 Weyl point 


The charge-2 Weyl point (0-2 WP) is a 0D two-fold band degeneracy with a topological charge C = +2. It features 
a linear dispersion along one direction and a quadratic energy splitting in the plane normal to the direction. The 
C-2 WP can occur on high-symmetry line or at high-symmetry point in BZ. A typical band structure of C-2 WP is 
schematically shown in Fig. S1(b). 

А possible Hamiltonian for C-2 WP may be written as 


Нс-2 wp = cik; + сок + сзК. дз + (ok σι + h.c.) ; (S3) 
with Кү = 4/k2 + №. The C-2 WP can be further classified as type I, type П and type Ш [6]. For example, the C-2 


WP described by Eq. (53) is type I when |c3| > |с1| and |a| > [co], is type II when |сз| < |с1|, and is type III when 
[сз| > |с1| and |о| < |c2|. Similarly, the C-2 WP at a 7-symmetric point cannot be type II. 


C. Charge-3 Weyl point 


The charge-3 Weyl point (C-3 WP) is a 0D two-fold band degeneracy with a topological charge C = +3. It features 
a linear dispersion along one direction and a cubic energy splitting in the plane normal to the direction. The C-3 
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FIG. 51. Typical band structure of possible Weyl points in 3D crystals. 


WP can occur on high-symmetry line or at high-symmetry point in BZ. A typical band structure of C-3 WP is 
schematically shown in Fig. 51(с). 
A possible Hamiltonian for C-3 WP may be written as 


Нс-з we = cikz + cok? + cak;os + (ok3 сү + h.c.) . (S4) 
| + 


The С-З WP can be further classified as type I, type П and type III, depending on model parameters. 


D. Charge-4 Weyl point 


The charge-4 Weyl point (C-4 WP) is а 0D two-fold band degeneracy with a topological charge С = +4. It features 
a cubic energy splitting along one direction and a quadratic energy splitting in the plane normal to the direction. 
The C-4 WP only occurs at certain 7 -symmetric points in spinless systems. А typical band structure of C-4 WP is 
schematically shown in Fig. S1(d). 

А possible Hamiltonian for С-4 WP тау be written as 


Ho-a wp = o + ca [У3(62 — Jou + (k2 + — 2k2)os| + cskekykzon, (S5) 


with k = ,/k2 + k? + k2, which shows a cubic energy splitting along k(111) direction and quadratic energy splitting 
along kz, y,z direction. 


E. Triple point 


The triple point (TP) is a 0D three-fold band degeneracy, formed by a linear crossing between a doubly degenerate 
band and a non-degenerate band. The TP does not have a well-defined topological charge of Chern number, as there 
does not exist a fully gapped sphere surrounding TP in BZ. It features a linear energy splitting along any direction in 
momentum space, and can occur on high-symmetry line or at high-symmetry point in BZ. A typical band structure 
of TP is schematically shown in Fig. S2(a). 
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FIG. S2. Typical band structure of possible three-fold nodal points in 3D crystals. The black and blue curves denote non- 
degenerate and doubly degenerate bands, respectively. 


A possible Hamiltonian for TP may be written as 
cok, ОЁ, Gk, 
Hyp = cik; + a* ky —cok; 0 . (S6) 
a*ky 0 —cok, 


The TP can be further classified as type I and type П depending on model parameters. For example, the TP described 
by Eq. (56) is type I when |с2| > |c1| and is type II when |ο2| < |с1|. 


F. Charge-2 Triple point 


The charge-2 triple point (C-2 TP) is a 0D three-fold band degeneracy with a topological charge С = +2. It features 
a linear energy splitting along any direction in momentum space. The C-2 TP only occurs at high-symmetry point 
in BZ. A typical band structure of C-2 TP is schematically shown in Fig. 52(Ъ). 

A possible Hamiltonian for C-2 TP may be written as 


O ik, iky 
Hoo rp= | —k, 0 tke |, (S7) 
—ik, —ik, 0 


which actually describes the conventional spin-1 Weyl fermion. 


G. Quadratic triple point 


The quadratic triple point (QTP) is a 0D three-fold band degeneracy, formed by a linear crossing between a doubly 
degenerate band and a non-degenerate band along certain high-symmetry line. The QTP also does not have a well- 
defined topological charge of Chern number. However, in contrast to TP, ОТР features a quadratic energy splitting 
in the plane normal to the high-symmetry line. The ОТР only occurs on high-symmetry line in spinless systems. А 
typical band structure of ОТР is schematically shown in Fig. S2(c). 
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А possible Hamiltonian юг ОТР may be written аз 


c3kz + caki 0 0 
Нотр = cik; + сок + 0 —сзК. — caki 0 
0 0 —cak, — caki 
0 2ik,k, i(k? — к2) 0 0 0 
+с5 —2ik,k, 0 0 -6 | 0 k? —kgzky |. (S8) 
—i(k2 — k2) 0 0 0 —ksky К? 


The QTP can be further classified as type I, type II and type III, depending on model parameters. 


H. Quadratic contact triple point 


The quadratic contact triple point (QCTP) is a 0D three-fold band degeneracy with a topological charge С = 0. 
It features a quadratic energy splitting along any direction in momentum space, and splits into a doubly degenerate 
band and a non-degenerate band along certain high-symmetry line(s), and three non-degenerate bands at generic 
momentum points. The QCTP only occurs at high-symmetry point in spinless systems. A typical band structure of 
QCTP is schematically shown in Fig. S2(d). 

А possible Hamiltonian that captures the essential physics of ОСТР may be written аз 


Ed + C2 (k; + k2) Ca k, К, c3k,k, 
Ностр = Ca ks k, ck? + C2 (k2 + k2) Ca kk; г (59) 
cak,k; cakyk; cak? + со (k2 + k2) 


I. Dirac point 


The (charge-0) Dirac point (DP) is а 0D four-fold band degeneracy with a topological charge С = 0. It features 
a linear dispersion along any direction in momentum space. The DP can occur on high-symmetry line or at high- 
symmetry point in BZ. The DP in a spinful system with spatial inversion symmetry Г and 7 splits into two doubly 
degenerate bands at each k in BZ. For the other cases, the DP splits into four non-degenerate bands at a generic 
k, but into two doubly degenerate bands along certain high-symmetry line(s). A typical band structure of DP is 
schematically shown in Fig. 53(а). 

A possible Hamiltonian for DP may be written as 


cok, —icak, 0 0 
Е iu. cae. 3d 0 
ο μα у Ü woke А. ο 
0 D^ ke cb 


'The DP also can be further classified as type I and type II, depending on model parameters. However, the DP at 
T-symmetric points cannot be type II. 


J. Charge-2 Dirac point 


The charge-2 Dirac point (C-2 DP) is a 0D four-fold band degeneracy with a topological charge C = +2. It also 
features a linear dispersion along any direction in momentum space, and can occur on high-symmetry line or at 
high-symmetry point in BZ. Contrast to DP which can be considered as a combination of two C-1 WPs with opposite 
topological charge, the C-2 DP contains two C-1 WPs with same topological charge. The C-2 DP splits into four 
bands at a generic k but into two doubly degenerate bands along certain high-symmetry line. А typical band structure 
of C-2 DP is schematically shown in Fig. S3(b). 

А possible Hamiltonian for C-2 DP may be written as 


ck, 0 ok. fk, 
Е 0 cok, —B*ky o*k. 
Ho.» DP = ok a* ky. —Bk_ —соЁ» 0 


Bk αν 0 —Cok, 


(S11) 
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FIG. 53. Typical band structure of possible Dirac points in 3D crystals. The black and blue curves denote non-degenerate and 
doubly degenerate bands, respectively. 


The C-2 DP can be further classified as type I and type II, depending on model parameters, while it at 7 -symmetric 
point cannot be type II. 


K. Charge-4 Dirac point 


The charge-4 Dirac point (C-4 DP) is a 0D four-fold band degeneracy with a topological charge C = +4. It features 
a linear dispersion along any direction in momentum space with all the four bands being fully splitted at each generic 
К. The C-4 DP only occurs at high-symmetry point in spinful systems. A typical band structure of C-4 DP is 
schematically shown in Fig. S3(c). 
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А possible Hamiltonian юг C-4 DP may be written аз 


k_+ke—V3k -i 
=a hy ek, = ы e273 yk, 
ag ky the+tV3k 
a - ek ck, e nf ak, к кеа (512) 
C-4 DP = * КК. ΨΚ. i2n /3 *k k k ? 
q* ewe e αἲ k; cik; —e k. 
i ks Sk 
ci21/3g* k; a* + Pa V cik} ск, 


which essentially describes the conventional spin-3/2 Weyl fermion. 


L. Quadratic Dirac point 


The (charge-0) quadratic Dirac point (QDP) is a 0D four-fold band degeneracy with a topological charge C — 0. 
It is formed by a linear crossing between two doubly degenerate bands along certain high-symmetry line, and has 
a quadratic energy splitting in the plane normal to the high-symmetry line. The QDP in a spinful system with T 
and 7 symmetries splits into two doubly degenerate bands at each К in BZ. For the other cases, it splits into four 
non-degenerate bands at a generic k. The QDP can occur on high-symmetry line or at high-symmetry point in BZ. 
A typical band structure of QDP is schematically shown in Fig. S3(d). 

А possible Hamiltonian for QDP may be written as 


100 0 
01 0 0 
Happ = ek, + оК + 00-1 0 (coke + cak?) 

00 0 -ι 

c5; αι 0 0 0 0 аз ол 

oj — 0 0 0 0 oj —oj 2 |. 

T 0 O ο ag koky + as αι 0 0 (k; kj); (813) 
0 0 oj —% од =оз 0 0 


The QDP can be further classified as type I, type II and type Ш depending on model parameters, while it at 
T -symmetric point cannot be type II. 


M. Charge-4 quadratic Dirac point 


The charge-4 quadratic Dirac point (0-4 QDP) is а 0D four-fold band degeneracy with a topological charge C = +4. 
It has a linear dispersion along certain high-symmetry line and a quadratic energy splitting in the plane normal to 
the line. The C-4 QDP can be considered as a combination of two C-2 WPs with same topological charge, and only 
occurs at certain high-symmetry points in spinful systems. The C-4 QDP splits into two doubly degenerate bands at 
three high-symmetry planes and along certain high-symmetry line. However, it would split into four non-degenerate 
bands at a generic k. А typical band structure of 0-4 QDP is schematically shown in Fig. S3(e). 

A possible Hamiltonian for С-4 ОПР may be written as 


Caky;k, сә, Bk, Κυ ak, 
- 9 —icok, —csk;k; —ak, —PBDBk,k;j 
Hosgor = 20 + | geek аж, —cskeky —iczk, 
atk, —B*kaky бсо, — cskek, 


+ са (k2 — k7) (S14) 


@ O =° 
oO OO 
мнооо 
оноо 


N. Quadratic contact Dirac point 


The quadratic contact Dirac point (QCDP) is a 0D four-fold band degeneracy with a topological charge С = 0. It 
feature a quadratic energy splitting along any direction in momentum space. The QCDP in a spinful system with 1 
and 7 symmetries splits into two doubly degenerate bands at each k in BZ. For the other cases, it splits into four 
bands at a generic k but into two doubly degenerate bands along certain high-symmetry line. The QCDP only occurs 
at high-symmetry point in BZ. A typical band structure of СРР is schematically shown in Fig. S3(f). 
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А possible Hamiltonian for QCDP may be written as 


10 0 0 0 0 0 1 
Носрр = с1К + с2(3к2 — К?) | 1 e | + ea (Ry — Fe) o a ῃ ] 
00 0 —1 10 00 
0 0 17 00 1 — 005 0 
КАЛЕТ ДИК К ЛЕНЕ (815) 
— 100 i10 0 0:00 


О. Cubic Dirac point 


The (charge-0) cubic Dirac point (СОР) is а 0D four-fold band degeneracy with a topological charge С = 0. It is 
formed by a linear crossing between two doubly degenerate bands along certain high-symmetry line, and has a cubic 
energy splitting in the plane normal to the high-symmetry line. The CDP only occurs at certain high-symmetry points 
in spinful systems. When the systems have T and 7 symmetries, the CDP would split into two doubly degenerate 
bands at each k in BZ. For the other cases, the CDP would split into four non-degenerate bands at a generic k, but 
into two doubly degenerate bands along certain high-symmetry line. A typical band structure of CDP is schematically 
shown in Fig. S3(g). 

A possible Hamiltonian for CDP may be written as 


ciki 1 (eak3. + cak?) 0 К„сәо 
—1 (czk? + cak?) ciki kzC2 0 
Hopp - 0 cok; ciki i (c kŠ + csk ) (S16) 
cok; 0 —i (cak? + cskš ) ciki 


P. Sextuple point 


The (charge-0) sextuple point (SP) is a 0D six-fold band degeneracy with a topological charge C = 0. It features a 
linear energy splitting along any direction in momentum space. The SP only occurs at high-symmetry point in BZ. 
A typical band structure of SP is schematically shown in Fig. S4(a). 

А possible Hamiltonian for SP may be written аз 


0 cik, —cyky 0 ak, ОЁ, 
Οἱ Es 0 —ek, —aky 0 —ak, 
—ciky --εικε 0 —ak, ak, 0 
0 α kx α ky 0 —Ci kr Cı ky 
—a* kz 0 —a*k, —cyky 0 cik. 
—a*k, ак. 0 cik, cik; 0 


Hsp = (517) 


О. Charge-4 sextuple point 


The charge-4 sextuple point (0-4 SP) is а 0D six-fold band degeneracy with a topological charge С = +4. It linearly 
splits into six bands at a generic k, but into three doubly degenerate bands along certain high-symmetry line and in 
three high-symmetry planes. The C-4 SP can be considered as a combination of two C-2 TPs with same topological 
charge, and only occurs at certain high-symmetry points in spinful systems. A typical band structure of C-4 SP is 
schematically shown in Fig. S4(b). 

А possible Hamiltonian for C-4 SP may be written as 


О ак: отк, 0 оок agky 
atk, 0 αι ook, 0 ak; 
| | aky oik, 0 azky | ask; 0 
Нсавр= | 0 oth, ofk, 0 а, —arky (518) 
ask, 0  o$k, --αικα 0 —ajk, 


ok, o5k, Ὁ  —ojk, -αι[, 0 
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FIG. 54. Typical band structure of possible Dirac points in 3D crystals. The black, blue and dark blue curves denote non- 
degenerate, doubly degenerate and four-fold degenerate bands, respectively. 


R. Quadratic contact sextuple point 


The quadratic contact sextuple point (QCSP) is a 0D six-fold band degeneracy with a topological charge C — 0. 
It features a quadratic dispersion along any direction in momentum space. Interestingly, the QCSP only occurs in 
spinful systems with SG 205 locating at high-symmetry point R. The QCSP splits into three doubly degenerate bands 
at each k in BZ as SG 205 has I symmetry. А typical band structure of QCSP is schematically shown in Fig. S4(c). 

А possible Hamiltonian for QCSP may be written as 


k O 000 0 0 00 0 0 κα O 000 0 
0k 0 0 0 0 0 k 00 0 0 ошооо 0 
ее 0 k 0 0 0 008000 00k 0 0 0 
acs =a o o oko 017%} 0 ооо о | "| оо ок? о 0 
ο 0 0 0 жо 000 0 k 0 0 0 0 0k 0 
0 0 0 0 о к? 0 0 0 0 0 k 0 0 0 0 0 ж 
0 ак а 0 okk, -αὐξεὼ, 
oq kk; 0 ojk;k, —agkykz 0 Ok; k, 
oikskz αρ 0 ао, —azkzky 0 
PI o о «πὶ, -ἀπ.ᾶ Ed 
αὐ kk; 0 —o$k,;k, ojkyk, 0 aï kzky 


акк, o$k,k, 0 αἴξεῖ, олЕ,, 0 


S. Octuple point 


The (charge-0) octuple point (OP) is а 0D eight-fold band degeneracy with a topological charge С = 0. It features 
a linear energy dispersion along any direction in momentum space, and is formed by a linear crossing between two 
fourfold degenerate bands along certain high-symmetry line. When the systems have Г and 7 symmetries, the OP 
splits into four doubly degenerate bands at a generic k in BZ. For the other cases, it would split into eight non- 
degenerate bands at a generic k. The OP only occurs at certain high-symmetry points in spinful systems. A typical 
band structure of SP is schematically shown in Fig. S4(q). 
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А possible Hamiltonian for OP may be written as 


hai hi2 | 
Hop = 920 
o= [AP ри (520) 
with 
Οι ky cik, + ¿cək; —icgk, icak, 
Ci kz = ¿cək; —C€1 k; 163 kg ic3ky 
ha - ical, —icgky —cyky --οι kr zzi ick, 7 (S21) 
—ic3ky, —ic3ky —cyky + icgk, Οι ky 
0 atk, —azky ook, 
—aik, 0 ok, ооу 
а= | osky —agke 0 —arky ($22) 
—agky —agky аук 0 
cik; cik; = icok, ical, — ica ky 
= Οἱ Κον + icok, --ς k; —icgky —icgk, 
haa = —ic3ky icak, —ciky —ciky + icok,z (S23) 
ics ky ic3ky --Οἱ ky = icgk, σι ky 


T. Weyl nodal line 


The Weyl nodal line (WNL) is a 1D two-fold band degeneracy. The WNL features a linear energy dispersion in 
the plane normal to the line. Moreover, the topological charge (Berry phase) for WNL is С = т. Тһе WNL generally 
appears along high-symmetry line or in high-symmetry plane in BZ. A typical band structure of WNL is schematically 
shown in Fig. 55(а). 

A possible Hamiltonian expanded at a general point K on WNL may be written as 


HwNL = C192 + с29у + 639201 + с44у02, (S24) 


with the wave vector q measured from K. Here, we assume the q,-q, plane passes through K point and is normal 
to the WNL. The WNL can be further classified as type I, type II [7] and hybrid type [8], depending on model 
parameters. 


U. Weyl nodal-line net 


The Weyl nodal-line net (WNL net) contains multiple WNLs, which share (at least) one nodal point in momentum 
space, as schematically shown in Fig. S5(b). The joint nodal point of the WNLs must locates at high-symmetry line 
ог high-symmetry point in BZ, and are termed as P-WNLs in Sec. ЭТА and Sec. S8 A. 

A possible Hamiltonian expanded around a P-WNLs may be written as 


HwNL net = Εν + сок + сз (k2 = 3k7) 03 + ак, (3k2 = k2)ai, (S25) 


which indicates that the point described by Eq. (525) is not isolated but shall be an joint point of three WNLs lying 
in three vertical mirror planes dictated by equation 3k? — k? = 0. The band structure obtained from Eq. (S25) is 
shown in Fig. S5(b), where we set c9 — c3 — 0 for the convenience of a clear presentation. 


V. Quadratic nodal line 


The quadratic nodal line (QNL) is a 1D two-fold band degeneracy with a topological charge С = 0 mod 27. The 
QNL features a quadratic energy splitting in the plane normal to the line. It only appears along high-symmetry line 
in BZ. A typical band structure of QNL is schematically shown in Fig. S5(c). 

А possible Hamiltonian expanded at a general point K on QNL may be written as 


Hani = ак} + (aki o, + he). (S26) 


The QNL can be further classified as type I, type Ш and hybrid type depending on model parameters. 
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W. Cubic nodal line 


The cubic nodal line (CNL) is а 1D two-fold band degeneracy with a topological charge С = z mod 2π. The CNL 
features a cubic energy splitting ш the plane normal to the line. It only appears along high-symmetry line in BZ. А 
typical band structure of CNL is schematically shown in Fig. S5(d). 

А possible Hamiltonian expanded at a general point К on CNL may be written as 


Номь = cik] + (aki σι + h.c). (S27) 


X. Dirac nodal line 


The Dirac nodal line (DNL) is a 1D four-fold band degeneracy with a topological charge C — 0 mod 27. It features a 
linear dispersion in the plane normal to the line. The DNL in spinful systems with J and 7 symmetries splits into two 
doubly degenerate bands at a generic k in BZ. For the other cases, it splits into four bands at a generic k, but would 
split into two doubly degenerate bands along certain high-symmetry line(s). It can appear along high-symmetry line 
or in high-symmetry plane in BZ. A typical band structure of DNL is schematically shown in Fig. S5(e). 

А possible Hamiltonian expanded at a general point K on DNL may be written as 


0 coky + icgky 0 ατα + Ok, 
_ cok; = icgky 0 —ayky + ook; 0 
Ньмь = Cik; + 0 —otk, + ok, 0 2636—1684, (528) 
o ks + o5k, 0 —Coky + 1сз Кл 


The DNL can be further classified as type I, type П and hybrid type depending on model parameters. 


Y. Dirac nodal-line net 


The Dirac nodal-line net (DNL net) contains multiple DNLs, which share (at least) one nodal point in momentum 
space, as schematically shown in Fig. S5(f). The joint nodal point of the DNLs must locates at high-symmetry line 
or high-symmetry point in BZ, and are termed as P-DNLs in Sec. S7 A and Sec. 58А. 

А possible Hamiltonian expanded around a P-DNLs may be written as 


cik? + со k? + csk; 0 cr ks Κι св. ky 
m 0 cy k2 + сок? + csk; —Cgkrky ст. Κι 
Ном. net = стку —ogkaky са — csk2 — св, 0 a— 
Cskzky cr ks ky 0 —с4Ё? — csk — сб. 


which indicates that the point described by Eq. (529) is not isolated but shall be an joint point of two DNLs lying in 
k, = 0 and ky = 0 mirror planes. The band structure obtained from Eq. (529) is shown in Fig. S5(f). 


Z. Nodal surface 


The nodal surface (NS) is а 2D two-fold band degeneracy. The NS only appears at the boundary plane of BZ 
and has linear dispersion along the direction normal to the surface. Moreover, the 2D nodal surface in 3D systems 
can be topologically characterized by a Zə-valued topological charge, which is defined on (a 0D sphere) two points 
surrounding the surface in BZ [2, 3]. А typical band structure of № is schematically shown in the left picture of Fig. 
S5(g). 

A possible Hamiltonian expanded around a general point K in NS may be written as 


Hys = с19 + €2q01, (S30) 


with the wave vector q measured from K. Here, we assume the q axis passes through K point and is normal to the 
surface. 

There only exist three possibilities for the NS semimetals, namely, the systems exhibits one NS, two NSs or three 
NSs, as illustrated in Fig. S5(g). 
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FIG. S5. Typical band structure of possible nodal line and nodal surface in 3D crystals. The black, blue and dark blue curves 
denote non-degenerate, doubly degenerate and four-fold degenerate bands, respectively. 


S4. DERIVATION OF THE COREPS OF TYPE-II MSGS 
A. Abstract group 


It is known that for a generic momentum k in BZ of a certain SG, its symmetry is described by a little group G^. 
For high-symmetry point kı, the reps of G^ generally is related to those of Herring little group (see Sec. 3.8 in Ref. 
[9]) and for high-symmetry line kı, the reps of G* is related to those of the central extension of the corresponding 
little co-group (see Sec. 3.7 in Ref. [9]). Notice that, different from the notation used in Ref. [9], we will abuse 
the symbol G^' to denote Herring little group (at high-symmetry points) and central extension (on high-symmetry 
lines) in the following discussion. С" (the Herring little group or the central extension) for different high-symmetry 
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momenta in one SG or for same high-symmetry momentum in different SGs may be isomorphic to one certain abstract 
group, leading to a great simplification for investigating the reps of 230 SGs. In Ref. [9], the abstract group for each 
G^: in 230 SGs are explicitly given in Table 5.7 and Table 6.13, respectively, and the rep information of the relevant 
abstract groups are presented in Table 5.1. Moreover, the correspondence between the reps of abstract group (labelled 
as R, with 1 = 1,2,3... in Ref. [9]) and the conventional notations of the reps of electronic bands can be found in 
Table 5.8 and Table 6.14 of Ref. [9], and a recent work by Liu et. al. [10]. 


B. Magnetic space groups and corepresentations 


The MSGs also is called as Shubnikov SGs, and can be subdivided into four types [9]. There exist in total 1651 
MSGs. The type I MSGs are the ordinary 230 SGs, containing only unitary operators. A type I MSG, M, is given by 


M=G, (S31) 


where G is any ordinary SG. In the following, we use G and M to denote ordinary SG and MSG, respectively. The 
single- and double-valued reps of type I MSGs (e.g. the ordinary SGs) have been given in Ref. [9]. 

All the other three types of MSGs contain anti-unitary operators, e.g. the operators involve time-reversal symmetry 
7. А type II MSG, M, is given by 


M=G+7G. (S32) 


Clearly, there are 230 type II MSGs. Since 7 commutes with all the SG operators, one then can rewrite the type II 
MSG M, as M=G®{E+T} with E the identity operator. А type III MSG, M, is given by 


M-H-T(G - B), (833) 


where H is а halving subgroup of G. The total number of type Ш MSG is 674, more than the number of the ordinary 
SG. At last, the type IV MSGs are defined on black and white Bravais lattices, which include two interpenetrating 
sublattices occupied by up-spin (black) and down-spin (white), respectively. À type IV MSG, M, is given by 


M=G+T {Eto} G, (S34) 


where to is a translation connecting black and white Bravais lattices. There are 517 type IV MSGs. Generally, one 
can use a general form to rewrite the type II, III, and IV MSG, expressed as 


M = G' +AG’, (835) 


with G’ a unitary subgroup of M and А an anti-unitary element of M. For type II MSG, A is 7 symmetry, and for 
type III MSG, .A is a combined operator containing 7 and a spatial operator O. Notice that O is not an element of 
С’. For type IV MSG, the anti-unitary operator A is T ( E|to), namely, 7 symmetry followed by a pure translation. 
While one uses the representation theory to study the type I MSGs, e.g. the ordinary SGs, it is necessary to extend 
the representation theory to corepresentation theory [11] for studying type II, III, and ТУ MSGs, as they contain 
anti-unitary operators. 
Without loss of generality, we consider a magnetic group 


Мо = Go + AGo, (S36) 
and assuming the rep information of Go is known. For a irreducible rep Г of Go and an operator R € Go, one has 


В] = (ША(А), (S37) 


with (| the basis state of Г and A(R) the matrix representation of R in Г. Then the basis state of Mo can be written 
as (0, | with (Ф| = A(w|. A straightforward calculation gives [9] 


Re = Gel | AC л. ana |: (538) 
for R € Go, and 
ве ФФ деву о |, (539) 
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for В € .АСо. The matrices 


A(R) 0 0 A(BA) 


ын mae ο σε, (840) 


are the coreps of Мо derived from Г of Go, which are denoted as DT. The relations of coreps are different from those 
of reps. The relations of reps are 


A(R)A(S) = A(RS), (SA1) 
with R, 5 € Со. In contrast, the relations of coreps have a dependence on the first rep, given as 
D(R)D(S) = D(RS), D(B)D'(S) = D(BS), (542) 


with R € Go, B € AG, and 5 Е Mo. 

Notice that although Г 13 a irreducible rep of Go, it does not mean the deduced corep ОГ also is irreducible. If there 
exist a unitary transformation changing DT to D'T and all the matrices of D'T are in the same block diagonal form, 
then the corep ОГ is reducible. In contrast, if there does not exist such transformation, the corep ОГ is irreducible. 
A irreducible (reducible) corep ОГ means that for an electronic band belonging to the rep Г, its degeneracy is doubled 
(not affected) by the addition of .A symmetry to the group Go. There are three different cases for the deduced corep 
DT [9]. 

Case (a): The deduced corep DT is reduciable, corresponding to the case that the addition of A symmetry does 
not change the degeneracy of the electronic band with I' rep. The matrix representation of the operators in Mo for 
the corep DT then is 


D(R) = A(R), D(B) = A(BA)N, (S43) 
where N is determined by the following equations NN* = A(A?) and A(R) = NA*(A-1RA)N 1. From Eq. 
(S43), one directly knows 

D(A)= N. (S44) 
Case (b): The deduced corep DT is irreduciable, and A(R) is equivalent to A*(.A ! RA). Then the matrix set for 
DT (S40) under unitary transformation can be written as 


A(R) 0 _ 0 —A(BA )N 

0 A(R) | са | A(BA-1)N 0 | ο 
where N is determined by the following equations NN* = —A(A?) and A(R) = NA*(A-1RA)N 1. The matrix 
representation of А in this case can be written as 


(S46) 


ΓΝ ri 


N 0 


Case (с): The deduced corep DT is irreduciable, and A(R) is not equivalent to A*(.A ! RA). The matrix set for 
DT then is 


_ | A(R) 0 _ 0 A(BA) 
D(R) = 0 деш їл] , D(B) = | д 0 И (847) 
and the matrix representation of A in this case is 
0 A(A? 
ment (S48) 


with 1 denoting identity matrix. Hence, whenever the matrix JN is solved, the coreps then are obtained. Notice that 
whether or not the degeneracy of the electronic bands is doubled by the addition of А, the corresponding effective 
Hamiltonian of the bands would be inevitably affected, as A imposes additional symmetry constraint on the effective 
Hamiltonian. 

The single- and double-valued reps of 230 SGs has been fully investigated in previous works and can be conveniently 
accessed, such as from the classic book “The mathematical theory of symmetry in solids: Representation theory for 
point groups and space groups" [9] and the Bilbao Crystallographic Server [12]. However the notations of the reps 
used in Ref. [9] and Ref. [12] are different, and a correspondence between these two notations are given in a recent 
work by Liu et. al. [10]. In contrast, both single-valued and double-valued reps of type II, III and IV MSGs are still 
missing, which greatly hinders the continuous and rapid development of the field of topological semimetals. 
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C. Concrete steps of the derivation of corep 


In this work, we for the first time present complete tables for both single-valued and double-valued coreps of type 
II MSGs from the reps of type I MSGs (the ordinary SGs) presented in Ref. [9]. Thus, we adopt the notations of reps 
used in Ref. [9]. As stated in main text, to obtain the corep information of each type II MSG, we need to find its 
little groups MË: at all high-symmetry momenta №1, as well as the (co-)reps of Μ΄! and the corresponding matrix 
representation. While the type II MSG has one additional 7 symmetry comparing with the corresponding SG, the 
high-symmetry momenta ki in BZ of one certain type II MSG may or may not have additional symmetries comparing 
with that in corresponding SG. Nevertheless, the little groups M*' must take the form of either 


M^ = G", (S49) 
Or 
M^: = G^ + AG", (S50) 


with С^! the corresponding crystallographic little group, for which the rep information is known and available, and 
A a certain anti-unitary operator. Starting from here, the subsequent steps for obtaining the (co)rep information of 
Μ΄! are as follows. 

First, for each М“, we find out all the symmetry operators to determine its suitable form [Eq. (549) or Eq. (550)]. 

Second, if MË: has the form of Eq. (549), its reps Г; and the corresponding matrix representations Аг, are available 
in Ref. [9]. 

Third, if ΜΡ! has the form of Eq. (550), we need to obtain the specific form of A and derive the coreps ОГ of 
M" from those (Г) of G*! (which is available in Ref. [9]) using the method discussed in Sec. S4 В. A crucial point 
here is to determine which of the three cases, namely, Case (a)-(c) in Sec. S4 B, is appropriate for a given rep Г®! of 
a SG G. Generally, this can be inferred from the reality of the induced SG reps (Г + G) (see Sec. 4.6, 5.2 and 7.6 
in Ref. [9]). Fortunately, this has already been done by Ref. [9], where Table 5.7 (Table 6.13) explicitly indicate the 
case type for all the single-valued (double-valued) reps ГА" of each G when adding T symmetry to G. 

Finally, by tedious but straightforward calculations, we establish complete tables of single-valued and double-valued 
coreps of type II MSGs, along with the matrix representations of the generating elements, and the effective Hamiltonian 
of the symmetry-protected band degeneracies. 


D. Examples of deriving coreps 


Here, we use two examples to show the details of deriving coreps of type II MSG from the reps of the corresponding 
SG, and discuss the underneath physics of extra degeneracy caused by the addition of 7 symmetry. For single-valued 
or double-valued rep r, the relation between the reality of its induced SG reps De + G and the three cases of extra 
degeneracies described in Sec. 54В is as follow [9] 


single-valued reps double-valued reps 

Reality Degeneracy case Reality Degeneracy case 
1 a 1 b 

2 b 2 a 

3 с 3 c 


1. Single-valued coreps of type П MSG 76 


The single-valued reps of SG 76 can be found in Ref. [9], which is partially reproduced in Table $3. Table S3 
also lists the corresponding part of the established single-valued coreps of type II MSG 76. We present the defining 
relations and the character tables of two related abstract groups СТ and G} in Table S4. The BZ of SG 76 is shown 
in Fig. S6, along with the labels of high-symmetry points and high-symmetry lines. The single-valued reps describes 
the spinless systems or the systems with negligible SOC effect, where a 27 rotation equals to identity operator and 
7? = 1. We discuss the high-symmetry points Г and R, and high-symmetry line U in turn. 
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FIG. 96. BZ of SG 76 and SG 92. We adopt the notation of Ref. [9] to label the high-symmetry points and high-symmetry 
lines. 


TABLE $3. Part of single-valued reps of SG 76 (reproduced from Ref. [9]) and the corresponding single-valued coreps of type 
II MSG 76 (see Sec. 57). For the left part, the columns from left to right list the high-symmetry momentum Κι, the little 
group at ki: С^! (presented as an abstract group Gia) the generating elements of СК! and a series of code (Ri, 1) separated 


by semicolons. K; is the rep of Gje] corresponding to an allowed rep Г x of G*!, and the integer j denotes the reality of the 
induced SG reps i + G. For the right part, the columns from left to right list Κι, the position of Κι, the generating elements 


of the little group at ki (only point-group operator of the elements are presented), the corep derived from the corresponding 
ГК! (Ri), the dimension of the corep, the matrix representations of the generating elements, the species and the topological 
charge of the degeneracies. 
SG 76 type П MSG 76 
T Gi: {000%}: Ri, 1; Р, 3; Rs, 1; Ra, 3. Г; (000) СЕТ; А; 1; 1,1; 
{В2, Ra; 2; 103, 01; C-2 WP; 2 
Rs; loo να, 
R Gi: {60.005}: Р, 3; Ra, 3. R; (011) Co, T; (Rs Ra}; 2; 103,0; Р-№лав; 
U Gi: (5,0) Γι, 2. U; ZR Е, С.Т; {Ri, Ri}; 2; оо, —402;: L-NSzam; 


TABLE S4. The defining relation and character tables of abstract groups С! and Gj (reproduced from Ref. [9]). 


Gi Gi 

Οι --Ε P*= Е 
Οι = Е; Co = P; Сз = P2; Cy = Pš. 

Ст σι C2 C3 C4 

Ri 1 Ri 1 1 1 1 
Πο 1 р -1 —i 
Ез 1 -1 1 -1 
R4 1 —i -1 1 

Г: k = (000). 


As shown in the left part of Table S3, СТ, the (Herring) little group at Г point in SG 76, is abstract group G1, 
which is isomorphic to point group C4, and its generating element is P — {©1001}. After generating element is а 
series of code (Rj, j) separated by semicolons. R; is the rep of abstract group G} corresponding to an allowed rep p 
of СГ, and the integer j denotes the reality of the induced SG reps r} Т С. Since Г is invariant under 7 symmetry, 
the little group M” of type II MSG 76 is 


M" = G" + TG", (S51) 


23 


which indicates the generating elements of МГ can be chosen as P (£C1,]001)) and 7. 


All the four 1D reps of G} are the allowed reps of СГ. For Ri rep, it belongs to Case (a), as the reality of its 
induced SG rep is 1. According to the discussions in Sec. S4 В, the solution of N can be calculated as 


N = 1. (552) 
Then the matrix representations of the generating elements in МГ for the corep derived from Ву are 
D,(P)=Ai(P)=1, Di(T)=N=1, (S53) 


which are listed in the right part of Table 53. 

For R> rep, it belongs to Case (c), as the reality of its induced SG rep is 3. Hence, the 7 symmetry makes R> and 
one another rep degenerate in energy. А direct calculation gives the matrix representations of the corep derived from 
Ro, 


Δ.(Ρ) 0 
0  AS(T-1PT) 


1 


*| = 103, (Т) = 
0 — 


0 s _ Ë i а. (884) 
1 0 10 


One can find that the matrix trace of A3(7~!RT) is identical to that of A4(R) with R the element of G", indicating 
that the rep degenerate with Rə is R4. Actually, in the present simple case, we can easily figure it out, as only Rə 
and R4 belong to Case (c). 

We then discuss the physics underneath the degeneracy between R> and R4. Since Г point has P = {6002} 
symmetry, the basis state of electronic bands at Г point can be chosen as the eigenstates of P, denoted as |c4,) with 
CA; = ti, +1 as P^ = 1. One observes that 


РТ| +) =ТР|+%) = +ї(Т|+)), (555) 


which means that 7| i) = | F i) and hence the two states |i) (R2) and | — ë (R4) would be degenerate due to the 
addition of T symmetry. The low-energy k -p Hamiltonian expanded around this double degeneracy with (R5, R4] 
rep is 


2 
H — σι + Cok? + c3k? + >` [ci Ks ky + во = k2)] Ci + C403K;, (S56) 
i=l 


from which we know the double degeneracy is a C-2 WP with a topological charge |C| = 2, as listed in Table S3. 
For Ёз rep, it belongs to Case (a), as the reality of its induced SG rep is 1. The solution of N can be calculated as 
№ = 1, (S57) 
and the matrix representations of the corep derived from Rs are obtained as 
D;3(P) = A3(P)=1, D3(T)=N=1. (S58) 


R: k = (025). 
В is invariant under 7 symmetry and the little group MP is 


M? = G? + TG“. (S59) 


G^ also is abstract group G1, and its generating element is P = {С.1002 }. Since В locates at the BZ boundary, one 
has P? — —1 at R point, due to the presence of fraction translation in P. Consequently, only two of the four 1D reps 
of Gj, R> and Вл, are the allowed reps of С“. Both R> and R4 belong to Case (c), indicating they would degenerate 
in energy with the addition of 7 symmetry. We use Rə to calculate the coreps, obtained as 


_ | Ax(P) 0 п | - Ë | =o. (860) 


D.(P) = 
i 0 AsxT-3PT)] [0-i 1 O 10 


= | : | = іоз, Рә(Т) = 


The physics underneath the degeneracy is that the electronic bands with reps R> and R4 respectively correspond 
to the electronic states of |p = i) and |p = —i), where |p) is the eigenstate of P, and one has 


РТ|+%) = ТР|+) = Fi (T| +i). (S61) 
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This means that 7 | 2) = | 2) and the two states |i) (Πο) and | — ë (R4) would be degenerate. The low-energy k · p 
Hamiltonian (up to first order) expanded around this double degeneracy is 
Н = су + с203К.. (562) 


А careful analysis shows this degeneracy is not isolate but a point in a nodal surface locating at ZAR plane (P- 
NSzar), which will be further discussed below in detail. The corep information and the analysis of the degeneracy 
at R point are listed in the right part of Table 53. 

U: k = (005) with a € (0,5), ZR path. 

U is invariant under А = {С5.|001 }7 symmetry and the little group M" is 


M" = GU + AG", (S63) 


GY is Gl, and its generating element is P = (E,0). The Ri rep of Gl is the allowed reps of GY. It belongs to Case 
(b), as the reality of its induced SG reps is 2, which indicates that there exists a nodal line along U (ZR path) formed 
by the two electronic bands with same rep (у). For Ri rep, the matrix representation of { Е|000} is 


Ai ({E|000}) = A1(P)e- ?7* 00) e— #27 x(0/9) — A1 (P), (S64) 

where g = 1 is determined by the factor system for the projected representation of СУ. Since A? = —1 on U, we have 
g 

N = 1, (565) 


and the matrix representations of the corep derived from R4 are 


А:(Р) 0 = | | = о, D.(A)= | | 2 = b z| = --ἴσο. (566) 


ΙΕ Δι(Ρ) 01 мо 


We then discuss the physics of the degeneracy along high-symmetry line U. While 72 = 1 for spinless systems, 
the anti-unitary operator A? = —1 on U, due to the half-integer translation following C2,. This inevitably leads 
to Kramers-like degeneracies. Specifically, we can denote the eigenstate |e) by the eigenvalue of (E000), and then 
the two states |e = 1) (R1) and Ale = 1) (Шу) are linearly independent and would be degenerate in energy, due to 
A? = —1. In fact, all these points in ZAR plane have A symmetry and A? = —1, which eventually leads to a nodal 
surface at ZAR plane [3]. Thus, the nodal line along U is not isolated but resides in a nodal surface locating at ZAR 
plane (labelled as L-NSzAg in Table 53). The low-energy К: p Hamiltonian (up to first order) expanded around a 
generic point on U is 

3 
H = с + cok, + c3ky + 5 G; 10i k;. (567) 
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2. Double-valued coreps of type II MSG 92 


The double-valued reps of SG 92 can be found in Ref. [9], which is partially reproduced in Table 55. Table 55 also 
lists the corresponding part of the established double-valued coreps of type П MSG 92. We present some relevant 
reps information of the related abstract groups G2, αἱ and Gil in Table S6. Тһе BZ of SG 92 is same with that of 
SG 76, and is shown in Fig. 56. The double-valued reps describe the systems with strong SOC effect, where a 27 
rotation leads to а minus sign and 72 = —1. We discuss the high-symmetry points Г and М, and high-symmetry 
lines Y and T in turn. 


TABLE $5. Part of double-valued reps of SG 92 (reproduced from Ref. [9]) and the corresponding double-valued coreps of 
type II MSG 92 (see Sec. 57). 


SG 92 type II MSG 92 
Г Gig: {4,1001}, {Cox|450}: Re, 2; Rz, 2. T; (000 Οὗ, Со, T; Rs; 2; 29772, igi, —ісэ; C-1 WP; 1 
Вт; 2; — 20—302, 101, —102; С-1 WP; 1 
M G33: {Οἑ|00}}, {2.1520}: Re, 3; Rr, 3. |М; (110) Cas, Cos, T; (Re, Rr}; 4; 2250732, Гоз, Го; C-2 ОР; 2 
Y С: (C2,,0), (Е,1): Rs, 3; Вт, 3. Y; ХМ C, E, CyT; {Rs, Вт}; 2; --ἶσα, Go, --ἰσα; L-NSzan; 
T G: (Cox,0), (E,1): Rs, 1; Вт, 1. T; ВА | Caos, E, CyT; (Fs, Rs); 2; --ἶσο, со, --ἰσα; L-NSs; 
(Rz, Rz); 2; ioo, со, --ἰσα; L-NSs; 
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TABLE S6. The defining relation and the matrix representation of the generating elements of abstract groups G, С16 and 
G33 (reproduced from Ref. [9]). 


G3 С G32 

P* = E; Q? = Е; P? = E; 0* = E; Рё = Е; Q* = Е; 

QP = PQ. QP = P'Q. ОР = P°Q°; Q2P = РО?. 

Р Q Р Q Р Q 

г. i Е m ΙΝ ] Е | PT |! Ë A 
?|—11 10 Ма оў 0 —1 

E ᾱ ἡ » 52 a Е ] " ai ‘| Ë | 

—1 —1 10 1 -i = 
Г: k = (000). 


Г is invariant under 7 symmetry and the little group МГ of type II double-valued MSG 92 is 
ΜΙ =G" Τα" (568) 


G" is abstract group G14, which is isomorphic to point group D4, and its generating elements are P = {ΟΕ|00}} 
and Q = {C2,|440}. Only two 2D reps of G44, Re and Пт, are the allowed reps of GT, as P* = Q? = —1 at Г point. 
For Rg rep, the reality of its induced SG rep is 2 and then it belongs to Case (а). 

The solution of М is 


N dus (S69) 
аз T? = —1 and R = T-! RT for any element R in СГ. Therefore, the matrix representations of the corep derived 
from Rg are 
1 1 1 со + ic 
Ρι(ϱ) = A«P)- 75 `, 1 =O, (570) 
Ds(Q) = A«(Q) =! Ë | = ion, (s71) 
Ds(T) = N = —ion. (S72) 
'The low-energy Hamiltonian expanded around this double degeneracy is obtained as 
Н = ει + cək;o2 + c3(kzo1 + ky03), (S73) 


from which we know the degeneracy is a C-1 WP with a topological charge |C| = 1, as listed in the right part of Table 
55. 


The R7 rep also belongs to Case (a). Similarly, the solution for N is 


N = —¿o2, (S74) 
and we have 
D:(P) = AsP) = -+ | P Е | - (975) 
D7(Q) = Az(Q) =i | А = 101, (S76) 
(Т) = N = іо». (S77) 


The low-energy Hamiltonian expanded around this double degeneracy is 


H = ει + cək;o2 + c3(kzo1 — Куоз), (S78) 
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from which we know this degeneracy also is a C-1 WP with a topological charge |C| = 1, as listed in the right part of 
'Table S5. 

M: k= (250). 

M is invariant under 7 symmetry and the little group ММ is 


ММ = GM το. (S79) 


G is abstract group G43, and its generating elements are identical with those of Г point, namely, Р = { σου} and 
Q = (C2,|350). However, due to the presence of fractional translation in the generating elements, the commutation 
relation between P and Q at Г and M points are completely different, as shown in Table 56. Only two 2D reps of 
СЦ, Re and Вт, are the allowed reps of GM, due to the physical constraints of P^ = —1 and Q? = 1 at М point. 
The two reps would degenerate in energy with the addition of 7 symmetry, as they belong to Case (c). We use Re to 
calculate the coreps, obtained as 


As (P) 0 _ | Ав(Р) 0 | Гол + [so 
κ... ATPT] | ο А Р| м "7 _ 
A (Q) 0 _ | A6(Q) 0 = 
Ds (Q) = | о AT-QT) | = | 0 AQ | = l'os, (581) 
Τετ) = Ë а = Ë М и (S82) 


We then discuss the physics of the four-fold degeneracy with { R6, R7} rep. According to the defining relation of 
G3 and the constraints P^ = —1 and Q? = 1, we have the following algebra at М point 


РЗОЗ = РЗО = ОР. (S83) 


The Bloch states at M can be chosen as the eigenstates of P, which we denote as |p) with p = e*/7/4, e+7/4 due to 
Pt = —1. Then, we have 


P°Q\p) = ОР|р) = νΩ|»)» (S84) 


which indicates that Qlet®7/4) ~ |eti7/^) апа Q|etšr/4) ~ |eti37/4^), Hence, the two states |e’"/4) and |e7/4) 
would be degenerate, corresponding to rep Re, as e/7/4 + e3ir/4 = TAa). Similarly, the two states |e 7/4) 
and |e-??7/4^) would be degenerate, corresponding to rep Rz, as e^ /7/4 + e-3i7/^ = Tr[Az(P)]. Moreover, the state 
|εἴπ/ 3) and its time-reversal partner 7 |e/7/^) = |e-7/4^), as well as the state |e/?7/^) and its time-reversal partner 
Τ]εΐϑπ/4} = |е 7/4) are linearly independent. Therefore, the four states (|e7/4^), |e337/4), T1e/7/4), Tle%7/4)} must 
be degenerate, leading to a four-fold degeneracy (formed by reps Аз and R7). 

The low-energy Hamiltonian of this four-fold degeneracy is obtained as 


H= Οι + cok2V31 + сз(К.Гз,з S k,10,2) + [a (T o + ik, Гал) + h.c.] , (585) 


from which we know this degeneracy is а С-2 DP with а topological charge |С| = 2, as listed in е right part of Table 
55. Here, we define T; j = 0; Q o; with i, = 0,1,2, 3, = and o+ = (σι 102) /2. 
У: k = (050) with a € (0,1), XM path. 


111 
222 


У is invariant under A = (C5, ҮТ symmetry and the little group MY is 


MY = GY + AGY, (S86) 


with A? = —1 at У. GY is G2, and its generating element is P = (C5,,0) and Q = (E,1). Only two 1D reps of G2, 
Rs and Ву, are the allowed reps of G”, due to the constraint {C2,|440}* = {Ε/100} = —e-?7^ at Y. The two reps 
would degenerate in energy with the addition of A symmetry, as they belong to Case (c). Then one has a nodal line 
along Y with { А5, Вт} rep. For Rs and Ву reps, the matrix representation of (C5,|3 20} and {000} are [9] 


11 —¿2rk-(1 10) әт . — та 
Asm (102215 503) = As7)(P)e 2mk-(2 20) е 42x (0/9) — де Aso (P), (387) 
As7)({E|000}) = Δε(η(Φ)ε τν (000 е2 (1/0) = — Acc (Q), (S88) 
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where g = 2 is determined by the factor system for the projected representation of СУ. One finds that the matrix 
rep AZ. ({С=|550}) = —e PTA? (Р) = —e 7 satisfies the constraint {Cars|} 40} = --ε та at Y. We use 
rep Rs to calculate the coreps, obtained as 


= А5({С.1550}) 0 = —¿e ime 1 0 = e ira 
Ds(C»;) = | и КЕ (ποι = " Ε = —io3 ; (S89) 
D; (E) = A;({E|000}) 0 оа 2. (890) 
0 AZ(A-!(E|000).A) D =i 
D;(A) = P Edi = Ë N = ἰσο. (S91) 


Notice that, for simplification we omit the phase factor containing a, e.g. е /7^, in Table S5 and all the tables in Sec. 
57 and Sec. 58. 

We then discuss the physics of the degeneracy between Rs and R; reps. First, as we have A? = —1 at У, the 
electronic bands along this high-symmetry line are at least doubly degenerate due to the Kramers-like degeneracy. 
Then since A71 (C5,]320).A = (C5;|331) and 


11 4, 11 А тт | 
АЬ(АТ {С |5 5014) = As({C2x|551}) = —A;(P)e Gs) = iet As (P), (S92) 
we have 
11 -- 11 
Av(1C217 50]) = А (А ΡΤ (593) 


which means that the doubly degenerate bands is formed by the states with Rs and R7 reps. 

Moreover, we find all the points in the boundary plane MARX have A symmetry and A? = —1. Hence, the 
nodal line along Y is not isolated but lie in a nodal surface locating at M ARX plane (L-NSyAnx). The low-energy 
Hamiltonian expanded around a general point on Y is obtained as 


Н -- οι + cok, + (C301 — c403)k,. (S94) 
T: k = (αὐ) with o € (0,5). 
Т also is invariant under A = {C2,|5$5}7 symmetry and the little group М? is 
ΜΙ = GT + AGT, (595) 


with A? = —1 at T. СТ is G2, and its generating element is P = (C5,,0) and Q = (Е, 1). Only two 1D reps of G2, 
Rs and Пт, are the allowed reps of GZ, due to the constraint (C5,|110)? = {E|100} = —e-?7^ at T. Both two reps 


belong to Case (b), as the reality of their induced SG reps are 1, indicating there exist two different degenerate pairs: 
{ А5, R5} and {R7, R7} at T. For Rs) rep, the matrix representation of (C5,|2 50) and (E000) are 


11 —¿2mk.(1 10) —i2m . — та 
Аът) (02215 503) = As7)(P)e 2mk-(2 20) е 42x (0/9) — де Aso (P), (S96) 
As7)({E|000}) = Δε(η(Φ)ε τν (000 4752 (0/9) = — Acc (Q), (S97) 


where g = 2 is determined by the factor system for the projected representation of GT. 
The double degeneracies at T' also are Kramers-like degeneracies caused by A? = —1. However, different from the 
case at У, the electronic band at T with rep Дуст) would be degenerate with the band with same rep. This is because 


that we have A~'{C2,|440}A = {С5„|111} and 
11 ^Y 11 —i2rk (41 -iTA 
As (А С.15 50:4) = As (2:17 5 1}) = -Asm (P)? 853) = ie? Asp (P), (S98) 
which leads to 
11 -— 11 
Аът) (162215 507) = Aš (A 1C2:15 50}.4). (599) 


For Rs, the solution of Ν matrix is 


N=1. (3100) 
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and the deduced coreps are 


ο ο νην 
ο. | 0 NOM 7 [ i — pos 
_ [ As((E|000)) 0 [πο]. 
ι 0 mov u | 0 3| T - 
D; (А) = P "i - b F. = —io2. (S103) 


Again, for simplification we omit the phase factor containing a, e.g. е "“, in Table S5 and all the tables in Sec. S7 
and Sec. S8. Notice that T locates at the hinge of two boundary planes [MARX and ZAR plane], which both exhibit 
nodal surface. The nodal surface at ZAR plane is generated by the (C5,|002) 7. symmetry. Therefore, the nodal line 
along T' resides at the intersection of two nodal surface (which then is labelled аз L-NSs in Table 55). The low-energy 
Hamiltonian expanded around a general point on the line with (Rs, R5] rep is obtained as 


H = су + cək, + (асу + caos)k; k; + h.c]. (S104) 


Similarly, the coreps deduced from Ау rep can be obtained as 


_ | As(£€2415303) 0 ано) 7i Ü | аата 
bes - | н ы в Ë ME sc (8105) 
_ [| As(£E]000)) 0 |= |. 
PS 0 Nm Е | 0 *] ο. . 
Dy(A) = Ë "i E Ë | — (s107) 


And the low-energy Hamiltonian expanded around a general point on the line with {R7, R7} rep is obtained as 


H = οι + cək, + (асу + caos)k; k; + h.c]. (S108) 


S5. SPATIAL OPERATORS OF 230 SGS 


We use the Seitz symbols {Вю} to express the elements of the space group, with В а point-group operator and v 
a translation vector following R. The space group operator denoted by Seitz symbol is an active operator, that 


(R|v)r—- Rr +o. (S109) 


Reference [9] lists all the elements of the 32 point group labeled by the Schonflies notation in Tables 1.3, as well as the 
effect of R acting on a generic vector (xyz) in Tables 1.4. In the following, we present all the elements (not including 
the elements of translation group) of each of 230 SGs based on the convention used in Ref. [9]. 
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No. Label elements 

1 Pl { E|000} 

2 РІ {51000}, {1000} 

3 P2 {E|000}, {С>.|000} 

4 P2 {E|000}, {60.005} 

5 ο {E|000}, {62.000} 

6 Рт {E|000}, {с |000} 

7 Pc {E|000}, {о.|500} 

8 Cm {E|000}, (c.|000) 

9 Cc {E|000}, {о.|500} 

10 P2/m {Ε|000}, {05.000}, {11000}, {σ.|θ0θ} 

11 Р21/т {ΕΙΘΟΟΥ, {С2.|001}, {1005}, {σ-|000} 

12 C2/m {Ε|000}, {Ο2:|000}, {1000}, (0:000) 

13 P2/c {Е|000}, {С>.|000}, {1500}, {с.|200} 

14 Р21/с {Ε|000}, (C>,|002), {1405}, {с.|200} 

15 C2/c {Е|000}, {C2-|000}, {1500}, {o2|500} 

16 P222 {Ε|000}, {2.1000}, (C>,|0001, {С2»|000} 
17 P222, {Ε|000}, {00.005}, {C2,|000}, {С |002} 
18 P2,2,2 {1000}, {С5.|000}, {Coy|440}, (C>.|110) 
19 P2122; {Е|000}, {С2.|101}, (C2,|3 10}, {C2210} 2 
20 C222, {Ε|000}, {Ο»2:|00}}, {2,1005}, {C22|000} 
21 C222 {E|000}, {Ο»2:|000}, {C2y|000}, (C>,|000) 
22 F222 {Ε|000}, (C».|000), {C2y|000}, {C22|000} 
23 1222 (E000), {Ο»2:|000}, {C2y|000}, (C>,|000) 
24 1242424 {81000}, [Cos] 303, {Czy} 50}, Со 
25 Pmm2 {Ε|000}, (C5.|000), {o,|000}, (0.000) 
26 Pmc2; {E|000}, {Ο2:|001}, {σφ]θ02}, {021000} 
27 Рес? {Е|000}, {Ο»2:|000}, {σν]θθ5}, {|005} 
28 πια» {Ε|000}, {С>.|500}, {0,1000}, {0«|500} 
29 Pca2i {Ε|000}, {С2.|505}, {0100}, {σαι50θ} 
30 Pnc2 {Е|000}, (C».|100], {oy|005}, {σε|205} 
31 Pmn2, (E|000), (C».| 501}, (0/000), {0.1202} 
32 Pba2 {Ε|000}, (C».|2 30], (041050), {σαι 100} 
33 Pna2, {Ε|000}, (C».| 233). {0,1021}, (041200) 
34 Pnn2 {Е|000}, (C».|2 30), {συ|0} 13, {021404} 
35 Cmm2 {Е|000}, (C5.|000), {συ|000}, (0.000) 

36 Cmc2; (E000), {Ο»2:|001}, {|000}, {o2|005} 
37 Ccc2  {E|000}, {Ο»2:|000}, {σν]θθ5}, {|005} 
38 Amm2 {Ε|000}, {C2y|000}, {о |000}, (04/000) 

39 Abm2 {Ε|000}, {C2,|000}, {σε|} 10}, {o2|5 20} 
40 Ата? {Ε|000}, {C2y|000}, {o2|004}, (0:001) 
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No. Label elements 

41 Aba2 {Ε|000}, {C2,|000}, {0|552), {0:|255 

42 Fmm2 {Е| 000}, {Ο2.|000}, {с,|000}, {o2|000} 

43 Fdd2 {Ε|000}, {Ο2:|002}, {01500}, (04020) 

44 Imm2 {Ε|000}, {С2-|000}, {с,|000}, {o2|000} 

45 Та? {Ε|000}, {Ο2:|000}, {0,1440}, {σα|} 10) 

46 Ima2 {Е|000}, {600-000}, {0,|011}, {o2|05 5} 

47 Pmmm (E|000), {Ο2:|000}, {C2,|000}, {C2r|000}, {1000}, {с:[000}, (7,1000), {о |000} 

48 Pnnn {Ε|000}, {Ο»:|000}, {C2y|000}, {C2=1000}, {1131 4}, {σ:|3 ὁ Е}, {0,1251}, fold ὁ δ} 
49 Рест {Ε|000}, {Ο2:|000}, {C2y|000}, (C000), {11005}, {σ:|00}}, {συ|001}, (041002 
50 Pban {Ε|000}, {C2z|000}, {C2y|000}, {C22|000}, {15 10}, {oz|4 10}, {oy|4 20}, {021440} 
51 Ртта {Е|000}, {Ο2:|001}, {C2y|000}, {C22|004}, {1000}, {σ.|θ05}, {|000}, (0.002) 
52 Рипа {E|000}, {C2z|004}, {C2y|000}, {Ο».|001}, {11430}, {σ-|111}, (,|110), {σα|111} 
53 Ртта {Ε|000}, {Ο».|001}, {C2y|000}, (C>,|001), {11300}, (0.101), {συ|100}, {|101} 
54 Рсса {Е|000}, {C2z|004}, {C2y|000}, {C22|004}, {11010}, {σ:|04 33. {01050}, {σε|0} 4} 
55 Pbam {Ε|000}, {Ο2:|000}, (Co,|3 40}, {Сә |210}, (1]000), {σ:|000}, {συ|} 20}, {01520} 
56 Респ {Ε|000}, {221000}, (C»,|5 50}, {С›»| 550}, {11152}, {021333} {0,1005}, {021003} 
57 Pbcm {Ε|000}, {C2z|000}, {C2y|440}, {Cox|440}, {11030}, (041030), {συ|100}, {σ.| 200} 
58 Pnnm {E|000}, {Ο2:|000}, {C2414 30}, (C2.|1 20}, {11003}, {σ.|θ05}, {0,1444}, {0.1222 
59 Pmmn {E|000}, {Ο2:|000}, (C2,|3 20}, (C2.|3 30), {19 30}, {0-1440}, {συ|000}, (0.000) 
60 Pbcn {Ε|000}, {Ο2:|000}, {C2414 40}, (Co.|3 30), {11505}, {0-1404}, {συ|01 3}, (041023 
61 Pbca {Ε|000}, (Ca.| 301), {Сэ 110}, {Ο»:|01 3}, {71000}, {1202}, {σν|1 20}, {σε|01 2 
62 Рита {E|000}, (Co.| 3033, (C5,]3 20), {C2210} 2}, {71440}, {σ:|0} 5}, {συ|000}, {σι|10}} 
63 Cmem {E|000}, {Ο2:|00}}, {Ο»ν|00}}, {Ο2.|000}, {1000}, {021005}, (0,002), (4/000) 
64 Cmca {Ε|000}, {Ο»:|003}, {C2y]003}, {Ο».|000}, {11350}, {0-1454}, fold 33). {021430} 
65 Cmmm {Ε|000}, {Ο2:|000}, {629000}, {C2z|000}, {1000}, {σ-|000}, {συ|000}, {σ«|000} 

66 Cccm {Ε|000}, {C2-|000}, {C2,|000}, {Ο».|000}, {1002}, {σ:|001}, {0,001}, (0.0013 
67 Стта {E|000}, (C2.|000), (C>,|0001, (C2.|000), {71440}, {021440}, {συ|9 20}, (0415 50} 
68 Ceca {Ε|000}, {Ο2:|000}, (C5,|000), {Ο»«|000}, {113 } 2}, {0-1444}, {01521}, (041221) 
69 Еттит {Ε|000}, {Ο2:|000}, {C2,|000}, {Ο2.|000}, {1000}, {σ-|000}, {συ|000}, {σ«|000} 

70 Fddd {Ε|000}, {Ο2:|000}, {C2,|000}, {Ο».|000}, {12121}, {0-1444}, {συ|}1 1}, {021444} 
71 Immm {E|000}, {C2z|000}, {C2y|000}, {С5»|000}, {1|000}, (0:000), {oy|000}, {0121000} 

72 Ibam {Ε|000}, {Ο»2:|000}, {629000}, {C22|000}, 11520}, {0-1540}, {oy|5 50}, {021440} 
73 Ibca {Ε|000}, (Ca. $03), {Съ 110}, {1051}, {71000}, (0.101), {συ|1 10}, {021045} 
74 Imma {Ε|000}, (C5.| 202), (C2,|2 50}, {Ο»ω|0} 33, {13 30), {σ:|0} 1}, (0,000), {o2|505} 
75 P4 {E|000}, {©1000}, {С>.|000}, {61000} 

76 P4 {ΕΊΘΟΟΥ, {6111004}. {Ο»2:|00}}, {611003} 

77 P42 {E|000}, {611005}, {02.000}, {612005} 

78 P43 {ΕΊΘΟΟΥ, {6111003}, {Ο»2:|00}}, {Сл.|001} 

79 14 {E|000}, {©1000}, {С>.|000}, (C000) 

80 I4, {81000}, (CL| ασ}, {0221000}, {С:.1445 
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. Label 


elements 


100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 


P4 

I4 
P4/m 
Р42 /т 
Р4/т 
Р4/т 
14 ть 
141 /а 
P422 
P4212 
P4122 
P41212 
P4222 
P 42212 
P4322 
Р43212 
1422 
14122 
РАтт 
P4bm 
РА5ст 
P4onm 
РАсс 
P4ne 
P4>mec 
P4sbc 
I4mm 
14ст, 
141 πιά 
IA са 
Р42т 
P42c 
P42,m 
Ράδιο 
P4m2 
P4c2 
P4b2 
P4n2 
I4m2 
I4c2 


{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 
{Е 


000}, (S+ 1000}, {С5.|000}, {511000} 

000}, {53,1000}, {Сә |000}, (51,1000) 

000}, {С 1000}, {С 1000}, {С |000}, {41000}, {57.1000}, {о |000}, {55 |000} 

000}, {1002}, {С 1000), {С 1005}, {16005}, {51.1000}, (0:002), {54.1000} 

000}, {6111320}, {Ο2:|000}, {С.15 50}, {|550}, {51.1000}, {σ:|5 50}, {54.1000} 
000}, (CL |55 31, {Ο»:|000}, {Ο11ἱ 115}, {15}, 15911000}, (0:133 33, {5451000} 
000}, 1С». |000}, {С 1000}, {1000}, {57.1000}, {о |000}, {$7,000} 

000}, (C233. {Ο»:|000}, {С2.1225), 1412} {9451000}, (0415333, {54.1000} 
000}, {63.000}, (CL |000}, {С 1000}, {С |000}, 1С, |000}, {Сә |000}, {С»ь|000} 
000}, {С>.|000}, (C2:|000), (С. 1000}, (C225 50}, {С,15 50}, {σ»α|9 50}, (C245 50} 
000}, {62.005}, {C1004}, (C+.|0031, {2.1000}, (C2,]002), {Са|001}, {C2v|003} 
000), {C2-|003}, {61160}, {1.1002}, {C2214340}, {Coy]$ 43}, (Coal$ 54}, (On $53 
000}, {62.600}, {С |005}, {С 1005}, {C22|000}, {C2y|000}, {C2a|004}, (C25]002 ) 
000}, {Сг |000}, {C} 1005}, {6191005}, {Сэ=| 550}, {02,1550}, (Cz«l 3325 (Cl 533} 
000}, {62.005}, {C1004}, {619603}, {С2+|000}, (C>,|002), {C2a|002}, {21001} 
000}, {Сг |002}, {3,1002}, {61.1002}, {C2215 20}, (Co |555), (Cs. |55 i} {Cool} 3 
000}, (C5.|0001, {641000}, {61.000}, (C>,|0001, {C2y|000}, {C2a|000}, {Сь|000} 
000}, {С>.|000}, {С |221}, {021344}, (024103 1}, {C2410} 4}, {Са |2210}, {Сы 110} 
000}, {05.000}, {С} 1000}, {С 1000}, {o,|000}, {с |000}, {саь|000}, {саа|000} 

000}, {221000}, (CL 1000}, {619000}, {01220}, {σε|} 10}, {са|2 20}, {саа |520} 
000}, {С>.|000}, (CL|002), {6191005}, {0,1005}, {0 |002}, {σαν|000}, {саа |000} 

000}, {C2z|000}, {C} 1004}, {0111003}, {σι|} ὁ 3}, {σε|} ὁ 5}, {σαν]} 40}, {са |220} 
000}, {С>.|000}, {С 1000}, {C3000}, {|002}, {01002}, {саь|002}, {саг |002} 

000}, {C2z|000}, {61.600}, (C+|000), {0,1553}, {021553}, {04525}, (0240233) 
000}, {С>.|000}, (CL|002), {3.1005 }, {0,1000}, {с |000}, {саь|002}, {саг |002} 

000}, {Ο»2:|000}, {616005}, {Ст. 1002}, {σν|1 50}, {σε|} 30}, {са|222}, {оаа |22 
000}, {С 1000}, {С} 1000}, {С 1000}, (0,000), {о |000}, {σαν|000}, {са |000} 

000}, {C2z|000}, (CL 1000}, {С 1000}, {σν|1 10}, {σε|} 10}, {σων]} 30}, {саа |520} 
000}, {C22|000}, (3.1225). (Ci 115}, {91000}, (021000), {oul 13). {аа |313} 
000}, {62.000}, {С |315}, (CL 15}, (01220), 0021530), {σαυ|} 3 3» {odal 113 
000}, {635.000}, {54 |000}, {55.1000}, {Ο».|000}, {C2,|000}, {041000}, {σαα|000} 
000}, {С>.|000}, (51.1000), {511000}, {Сэ»| 00%}, {039004}, {са001}, {даа |001} 
000}, {С>.|000}, (51,1000), {511000}, {Сэ» |150}, (C2,|2 20}, {oa]440}, {σαα|} 30} 
000}, {C2z|000}, {54.1000}, (5.000), {Cax|5 55}, (Col 55}, {041535} (72405 55} 
000}, {63.000}, {55 |000}, {52 1000}, {С5 |000}, {С5ь| 000}, (0.000), {с,|000} 

000}, {C2-|000}, (57,1000), {151.000}, {C2a|004}, {C2,]003}, {021004}, {σν|001} 


Tut NR! ΟΠ ater 


1} 


000}, {C2-|000}, (57,1000), {151.600}, (C24|1 20}, (C2|2 201, {o2|4 40}, {oy|4 40} 
000}, {С>.|000}, (57.000), {54,1000}, {Сэ |555}, {С 535}, (020323): {001555 
000}, {С>.|000}, {51.1000}, {91.000}, {С2а[000}, {C2,|000}, {σα|000}, {|000} 

000}, {C2z|000}, {54 |000}, {5.1000}, (C»4|1 10), (C2,| 110], (04110), {oy|5 10} 
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No. Label elements 
121 [42m {Ε|000}, {65.000}, {52.1000}, {94.1000}, {Сә |000}, {C2,|000}, {σαν|000}, {са |000} 
122 142а {|000}, {C2z|000}, {53,1000}, {54.1000}, {С.|12 2}, {Сэ,|131}, {0122}, {σαα|1 24 


123 P4/mmm {Е|000}, {C2z|000}, ICL|000), {61000}, {Ο».|000}, {C'2y|000}, {Cra |000}, {Сь1000}, (7]000), {σ:|000}, 
15,000), {S7,|000}, {о»|000}, {1000}, {σαα|θθΟΥ, {041000} 
124 P4/mce о e a UR Pare to {C2a|000}, {602.000}, {11005}, {σ-|005}, 
421905 5) 19421905 10210057, 1001005 SF, 10аа |995 5, 1040095 
125 P4/nbm  (E|000), {05.1000}, {61330}, (Ci: 12 30 (Ca=|000y, (Coy|000), {Coa]40}, (Co,]110), {13190}, 
{0:15 20}, {54.1000}, (51.1000), {0.15 50}, {0,15 20}, {σαα]000}, {са |000} 
126 P4/nne {|000}, {C22|000}, (Cj,|i10], (C;,]110), {|000}, {С,|000}, {С |220}, {Cos|440}, {1211}, 
{01222}, {54-1005}, {54.1005}, (041353). {001222}, 194002}, (72005) 
127 P4/mbm {Ε|000}, {С>.|000}, {С7,|5 10), (C412 20}, {С |220}, (C2,12 50}, {Са |000}, {1000}, {11000}, {с |0003, 
{54.1510}, {52220}, {σε|} 10}, {συ|ἑ 30}, {саа |000}, {0421000} 
128 Р4/тпс {Ε|000}, {С>.|000}, {СД |50}, {C1440}, {|250}, {Сэ 2210}, {C2a|000}, {1000}, {1001}, 
{0:1004}, (85.1121), (551221), (01721), {9,1211}, {оа1002}, {000 
129 P4/nmm {Ε|000}, í(C>,|0001, (Cj,]000), {Ο1|000}, {С.|220}, {Οὐν|}10}, {Са |220}, {Сэ 110}, {1350}, 
{с.|110}, {91,1210}, {52,1120}, {1000}, {0,000}, {σαα|000}, {1000} 
130 Р4/псе {Е|000}, {602.000}, {61.000}, {61.000}, (Co.|l10), (Co,]110), {Са |250}, {С 510}, {1554}, 
{о.1222}, (8215522), 0821522} 01003}, {0.1005}, (04410023, {0401005} 
131 P42/mme {|000}, {02.000}, {6111005}, (C+.|0031, {C22|000}, (C2,|000), {Са|002}, {1002}, {1000}, {σ-:|000}, 
{5.1002}, {54.1001}, {1000}, {|000}, {са|002}, {саь|002} 
132 P42/mem {Ε|000}, {С2.|000}, {611005}, {01,1003 }, (024/000), {C2y|000}, {C2a|004}, (C2)]002, {11002}. (0:002), 
{51.1000}, £57,000), {о„|001}, {oy|004}, (44000), {0441000} 
133 P4o/nbc  (E|000), (C».|000], {01.553}, {Са 33}, {Ο».|000], (C2,]000), {C2333} {00155}. {530}, 
{021330} {54.1005}, {941003}, {021330}, (051350); (044005), {1005} 
134 P45/nnm {Ε|000}, {С>.|000}, {σ.σ}, (Ci|iii) (C».000), (C5,]000), {Са |521}, {61521}, {I 
{0-1333}, (51,1000), {97,1000}, (0215533; {συ|} 2 3}» (0441000); (45000) 
135 P42/mbe {E|000}, (C».|000), {02.1522 (04.122), {01220}, {01220}, (02005), (Coə0005), {71000}, 
{1000}, (51.1535), {94.555}, (01520), (oy|5 30}, (0441005), {041003} 
136 P42/mnm {Е|000}, {С>.|000}, {С |151}, (CLliiib (Cx.|530), {|220}, {C2a|004}, {Οω|00}}, {1004}, 
{1005}, (51,1330), {54,1550}, {021525}, {0015525}, {σαα]000}, {σαν]θ00} 
Ç 137 Р42/пте {Ε|000}, {С»„|000}, (CL|002), (C;,]001), (C2,]120), (C5,]2130), {Са 118}, (C»liiib {1450}, 
FI {0.1350}, {51558} {591155}, (021000), (0,1000), (044005), {041003} 
138 Р42/пст {Ε|000}, {С>.|000}, (C+|002), {Cz,|004}, {|2210}, {Cry|440}, {Са|521}, (Cn23ib {1553}, 
{oz|444}, (57,120), {54110}, {0.1002}, {041004}, {σαα|000}, {σαν|000} 
139 [4/питт  (E|000], С.]000}, {С 1000}, {С 1000}, {5,1000}, {С,1000}, {C2a|000}, {С»ь|000}, {1000}, {σ:|000}, 
{91.1000}, (7.1000), {1000}, {0,1000}, {саг |000}, {са1000} 
140 14/mem {Е|000}, (C».]000), (CL|1l10), 0.1220), {C2=|000}, {C2y|000}, {Ο2α|110}, (C»|110), {1310}, 
{0:15 20}, {54.1000}, {54.1000}, {0.15 20}, {015 20], (0440005, (04,1000) 
141 I4; amd {E|000}, (C».|503), {04.1050}, (C¿|0031, {65.1550}, {01055}. (Co4300], {Calg aa}, {530}, 
{0.1011}, {51.1200}, {52.1222}, {1000}, {041404}, {саа|020}, (04:002) 
142 141/аса (E000), {0.1505}, {4.1500}, {4.1522}, {Ο1ε|120], {01055}, (Co4]050), {01005}, {11000}, 
{01505}, {54.1500}, {52.1525}, {015 30), {021053}, (0441050), (049/005) 


мін 
мін 
мін 
_— 
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No. Label elements 


143 P3 {E|000}, (C+|000), {Cz |000} 

144 P3, — (E|000), {Ο7|001}, (C5 1002} 

145 P3, {Ε|000}, {61005}, {C3 |004} 

146 R3 {ΕΊΘΟΟΥ, (C000), {Cz |000} 

147 P3 {ΕΊΘΟΟΥ, {S4 |000}, {С} |000}, {1000}, {Cz |000}, {55 |000} 

148 R3 {E|000}, (S000), (CZ |000), {1000}, {Cz |000}, (S; |000} 

149 P312 {Ε|000}, (C7 000), (C |000}, (C2,|0001, (C55000), {60.600} 
150 P321 {21000}, (C7 1000}, {C3 1000}, {651000}, {604000}, {С55|000} 
151 P3,12 {Ε|000}, (C3 |005}, {C3 1002}, {5.1002}, (C55|000), {602.605} 
152 P3121 (E|000), {62005}, (C5 1002 }, {C3211002}, (C25|000), (C25]002 
153 P3212 {Ε|000}, {631005}, {C3 |005}, {5.1002}, (C25|000), {521002} 
154 P3221 {Ε|000}, (C3 |002 Y, {C3 1002}, {C3211004}, (C25|000), {622605} 
155 R32 {Ε|000}, (C7 |000), (C+ |000}, {С,|000}, (C55000), (C55]000) 
156 РЗт1 {Ε|000}, {СУ 1000}, (C3 1000}, (01/000), {συβ|θ00}, {σο»|000γ 
157 P31m {Ε|000}, (C7 000), {C3 |000}, {са 1000}, (043000), {0421000} 
158 P3c1 {1000}, {СУ 1000}, {C3 |000}, (1/003). {ov3|005}, {021005} 
159 РЗ1е {|000}, {СУ 1000}, {C3 |000}, {са |002}, {σαα]001}, (42001) 
160 R3m {|000}, {СУ 1000), (C+ |000}, {са 1000}, (043000), {са |000} 
161 R3c {Ε|000}, {C3 1000}, (Cs |000}, {σαι|3 5 5}» (02313325 {021553} 


162 P3lm {Ε|000}, {1000}, {$5 |000}, {55 |000}, {Сз |000}, {C3 |000}, {5.1000}, (C53]000), {C3221000}, {ca2|000}, 
10411000), {0431000} 


163 РЗ1е {|000}, {11000}, {56 |000}, {55 1000}, {631600}, {C3 |000}, {02,1002}, {С5з1005}, {C22|005}, {0421004}, 
(7411002), {саз|002} 


164 P3m1 {Ε|000}, {1000}, {551000}, {55 |000}, {σ7|000}, (C; |000}, {041000}, {694000}, (C25]000), {c.2|000}, 
{011000}, (0,3000) 


165 P3cl {1000}, {11000}, {581000}, {55 |000}, {5 |000}, {60 |000}, {C%,|005}, {С%|002}, {221005}, {|005}, 
{011005}, {συα|002} 


E 166 R3m {|000}, {1000}, {$5 |000}, {55 |000}, {Сз |000}, (C; |000}, {Ο2ι|000}, (C53]000), {603.000}, [042]000), 
{σαι]000}, {0431000} 


167 R3c — (E|000), {11000}, {55 1000}, {55 |000}, {CF |000}, {Cz 000), {21555}, {054429 2}» {621553} (0221353: 
ἔσαι]233), {σω| 949 

168 Ρ6 {E|000}, (C? |000}, {СУ |0001, {C2|000}, {ΟΣ |000}, (C5 |000} 

169 P6; {Ε|000}, {ΟΖ|00ἑ}, {CT 1002), {60005}, {C3 1002), {С |002} 

170 Ρθς {51000}, {С |0085}, {С5 |002), {61005}, {C3 1002), {С |002} 

171 P62 {51000}, (C? |002 3, {Ο1|003}, {Ο2|000}, (C3 |001}, (C; |002} 

172 P6, {51000}, {ΟΖ|005}, {C7 |004}, {C2|000}, (C; |002}, (C; |001} 

173 Рбз {Ε|000}, {661003}, {СУ |000}, {Ο2|00} }, (C3 |000}, (C; |002} 

174 P6 (£000), {55 |000}, (C3 |000}, {|000}, (C3 |000}, {55 |000} 

175 P6/m {E|000}, (C4|000), {051000}, {621000}, {CZ |000}, {081000}, {1000}, {551000}, {581000}, {cn|000}, 
(S; |000}, {55 |000} 

176 P63/m {Е|000}, {СЗ |000}, {Cz |000}, {621005}. {CZ |001}, {C004}, {11001}, (55/002), {19616005}, {on|000}, 
{53 |000}, (55 |000} 


о 
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No. Label elements 

177 P622 (5000), {621900}, {Се |000}, (Cç |000}, {C3 |000}, {ΟΣ |000}, {C3211000}, {С%з|000}, {69.000}, {С55|000}, 
{6011000}, {6031000} 

178 P6122 {51000}, {6005}, {06 100%}, {С 1005}, {05 |005}, {Cz 1002}, {C3211000}, {03005}, {0521002}, 
{C3221004}, {0311004}, {231005} 

179 P6522 {E|000}, {С>|005}, {081005}, {С |002}, {631005}, {С |002}, {021000}, {C3231002}, {602003}, 
(€25]002 , {C3110053}, {231005} 

180 P6222 {51000}, {C2|000}, (Cg |003}, (Cç |003}, {С3 |003}, {Cz 1005}, {C21|000}, {С31002}, {221003}, {022100}, 
{0511000}, {C23|002 } 

181 P6422 {11000}, {C2|000}, (C$ |003}, (C; 1005}, (C7 605}, {Cz |003}, {C21|000}, {Сзз|003}, {C3221005}, {0221005}, 
{0311000}, (C25|003) 
{0511005 }, {C3231004} 

183 Pómm {Ε|000}, {65000}, {СУ |000}, {ος |000}, {C} |000}, {C3 |000}, {11000}, {συα|000}, {21000}, {σαα|000}, 
{σαι 000}, {саз|000} 

184 P6cc {Ε|000}, {62600}, (C; |1000}, (C; |000}, (C+ |000}, (C; 1000}, (0.11002). {ov3|003}, {0,2001}, (022003). 
104110033, {oa3|004} 

185 Рбзст {Ε|000}, {Ο2|00}}, {601004}, (C; |004}, {С |000}, {C3 |000}, {11002}, {συ5|00} ], {021002}, {0421000}, 
(c41|0001, {саз|000} 

186 Рбзтс {Ε|000}, {C2|004}, {CF |001}, (C; |002}, {CT |000}, (C; |000}, (0.11000), {συ|000}, {0421000}, (042003), 
{σαι 005}, {σαα|00} } 

187 Рбт2 {Ε|000}, {on|000}, {53 |000}, (S; |000}, (C+ |000}, (C3 |000}, (C2,|000), {С52|000}, {C23|000}, {συα|000}, 
{011000}, {|000} 

188 P6c2 (471000), {сһ |000}, {53 |000}, (S; |000}, {ΟΣ |000}, {СЗ |000}, {C1005}, {C2210053}, {C2310034}, {ov3|005}, 
{11005 }, {021005} 
{са11000}, {саг |000} 

190 P62c (5000), {сь 1000}, {53 |000}, (S; |000}, (C; |000}, {СУ |000}, {02,1005}, {C3210053}, {641005}, {0431005}, 
(04110023, {са2|002 } 
{024000}, {0321000}, {1000}, {S5 |000}, (57/000), {са |000}, (43/000), (42/000), {сһ |000}, {58 |000}, 
{55 |000}, {0.11000}, {συα|000}, {συα|000} 

192 Рб/тес {Ε|000}, (C3 |000}, {C3 |000}, {6211002}, {231002 ), {C3221004}, {601000}, {ΟΣ |000}, {65 |000), {0211002}, 
{931005 }, {0221004}, {11000}, (S; |000}, {551000}, {са: 1005 }, {саз|001}, {са |002}, {σε|000}, {551000}, 
{53 |000}, {011005}, {ov3|005}, {ov2|005} 
{231002 }, {C22|005}, {11000}, {55 1000}, {56 |000}, {са 1000}, {саз|000}, {0421000}, (5005), {53 |005}, 
{55 |005}, {011005}, (07310033, {ov2|005} 

194 P63/mme {Е|000}, {СУ |000}, (Cs |000}, {C2311004}, {C23|005}, {C22|005}, {01002}, (C; |005 }, {Св |002}, {0341000}, 
{C3231000}, {C3221000}, {1000}, (S; |000}, {521000}, {са 1002 }, {саз|002}, (0421002), {0ъ|00%}, {511001}, 
{S3 |005}, {011000}, {συα|000}, {©2000} 

195 Р23 {E|000}, {С5.|000}, {C'2,|000}, (C>,|0001, {СЗ |000}, {С |000}, {©1000}, (C35/000), (C3, 1000}, {1000}, 
{C35|000}, {C3141000} 

196 F23 {Е |000}, (C000), {C'2,|000}, (C>,|0001, {C$ 1000}, {С |000}, {С |000}, (C35/000), {С 1000}, {1000}, 
{С-5 1000}, {С5,1000} 

197 123 {E|000}, (C000), {C'2,|000}, (C>,|0001, {СЗ |000}, {60311000}, {С |000}, (C35/000), {С 1000}, {|000}, 
{0.000}, (C;,|000) 
{C33105 2}, (05215503. {Сз4| 505} 
{C3305 5}, {Сз2|5 50}, {Сз4| 505} 
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No. Label elements 


200 Pm3 {Ε|000}, {С5.|000}, {5000}, {Сә.|000}, {C} |000}, {63116000}, (C3,|0001, {6921000}, {0311000}, (C35/0001, 
{Сз21000}, {C3,|000}, {1000}, {9000}, {0,1000}, (o;|000y, {55,1000}, {5541000}, {S631000}, {S621000}, 
{58.1000}, {19031000}, {551000}, {561000} 
201 Pn3  (E|000), {02.000}, {059000}, {Сә 000}, {С 1000}, {69000}, {51000}, {619600}, {С 1000}, {51000}, 
{C32 0 {0341000}, 01222), {9153 2} {921222 {0.1525}, {81525} 4561555}, 51552}, 1801552), 
{81525}, 1551252), 4561525}, {581555 
202 Fm3 {Ε|000}, {65.000}, {6.000}, {С |000}, {С |000}, {61600}, 151000}, (C+,|0001, {0311000}, {0331000}, 
{C3|000}, {С5,1000}, {1000}, {1000}, {co,|000}, {с.|000}, {55 |000}, {9541000}, {5531000}, 15551000}, 
{5611000}, {5631000}, {51000}, (55,000) 
203 РАЗ {Ε|000}, {C2-|000}, tex, 000}, {2.1000}, {С+ |000}, {031000}, {609000}, {С5|000}, (C;,|000), (C;,|000 
{01000}, {051000}, (115 4 1), (rl 4 1} ral tb {oeli tah {δω 11), ala to nl (бы 
iSá ааа} {51224}, {5591222} {9521221 
204 Im3 {Ε|000}, {1000}, {C2y|000}, {Ο».|000}, {С |000}, {С |000}, (C3,|0001, {C41000}, {0311000}, {0331000}, 
1651000}, {Сз 000}, {1000}, {|000}, {о,1000}, {σ.|000}, {59511000}, {9541000}, {5531000}, {551000}, 
{561 1000, (55,1000), {1551000}, {561000} 
205 Pad (E000). {02.1505}, {Oryl033}, (Cs=|š20), {031000}, (0241520), (031205), (0321025). {051000}, 
{56>1055}, {5611000}, {531055}, {9621550}, 19641505} 
206 Газ {Е ШО {C22|505}, (C052), {C2213350}, {03000}, {0313 20), {0351505}, {C3 32103 5}, 10511000}, 
{031033} {C3213530} {0341203}; {I 9007, {o2|505 2b {oy|055 "(σε 50}, {56 боо}, IE 10), {51502}, 
{952 οἱ 5}, {9611000}, {9631055}, {5032 50}, (55,1201) 
207 P432 {Е|000}, {Сә |000}, {Ο2:|000}, {639000}, {61.000}, {Cz,|000}, {61/00}, {С |000}, {6111000}, (CZ, |000), 
{C2a|000}, {Сь1000}, {С 1000}, {Ο»α|000}, {C2-|000}, {C'r-|000}, {61000}, {С |000), {61000}, (C;,|0001, 
(C35|000), {351000}, {С |000}, {631000} 


ык” 
Ale 


(C$,1333), (Col $33), (Onl 338), 4021552), сылы {Сы AM C333), 1Сз11000}, {03000}, 


(C33]000), {C3141000}, {C321000}, {6191900}, {Сз>|000}, {0041000} 


209 F432 {Е|000}, {C22|000}, {Ο2:|000}, {C2,|000}, (C7,]000), (C;,|000), {61600}, {61/00}, {611600}, (C7,|000)., 
{Ο»α|000}, {С5ь| 000}, (C25|000), {C2a|000}, (C».|000), {C2-|000}, {C3,|000}, {СЗ 1000), {0331000}, {636000}, 
{С 1000}, {С5|000}, (C+|0001, (C3,0001 


210 F4,32 {E|000}, {C22|000}, {C2z|000}, (C5,]000), {σενα σα), (CuLliiib (Culiiib (Culiiib {ΟΕΙ11}} 
{CH |444}, (Cnliiib {быть (Owliiih {Cali} Соо) {C2444} (051000), {031000}, 
„== {C33|000}, {C3141000}, {С51000}, (C+,|000), (C+|000), (C+|000) 
< 211 1432 {Ε|000}, (C».|000), {Ο2:|000}, {639000}, {61.000}, {Cz,|000}, {61600}, {С |000}, (CL |0001, (CZ, |000), 
© {C2q|000}, {Съь| 000}, {С 1000}, {Ο»α|000}, {C2-|000}, {C'r-|000}, (C;,|0001, {С |000}, {61000}, (C;,|0001, 
{C3|000}, {031000}, {691000}, {С 1000} 
212 P4532 {Е|000}, (C5,]320), {C2213505}, {9055}, {C4133 
ικα {C2134 О ааа Оаа TONER 
(C33]05 5}, {Сза| 505}, (C323 50}, (Css 202) {C3205 5 
213 P4132 {Ε|000}, (02415 30]; {051110 zb кел 22}, (cilii 
2 


Сыр { clip ЧС}, 
12221), {C5,|000}, {C4 |000}, 


p 42.1221), {C4434}, 
ε[133}, {0311000}, {031000}, 
T {С ч (Cs; T (C$; 104}. {031033}, 


214 14132 {E|000}, (C».|10), (Co. 


{chl} Loy 

| а ah {Coy|055}, {04.1005}, {Cz,|005}, {04,103 oh {C1400}, {C} 1040}, 

{C4500}, {02.1200}, (Cos 233). СЕ, fCa4|0210), (Co.|001), {Cre|444}, {0311000}, {601000}, 
{031033} 10511505, (C355 50}, {031303} {0351055}, (C342 50} 

215 P43m {Е|000}, (C».|000), (C».|000), {629000}, {54.1000}, {51,1000}, {54,1000}, {51,1000}, {5.1000}, {91,1000}, 


{4a|000}, {9451000}, {04/1000}, {oaal000}, {σαι]θ00}, {σαι]θ0}, {C'y,|000}, {C4000}, (C5,]0001, {C3141000}, 
{031000}, {C4 1000), {C4000}, 1С, |000) 
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No. Label elements 

216 F43m {Ε|000}, (C».|000), {62.000}, (C>,|0001, {55,1000}, {54.1000}, {54.1000}, {54,1000}, {5.1000}, {54,1000}, 
(ca«|000), (45000), {са |000}, {саа|000}, {оае|000}, (c4«|000), {Сз1 |000}, {63.600}, {C33|000}, {63600}, 
{551000}, {629000}, {691000}, {С 1000} 

217 143т {Ε|000}, {С |000}, {62.000}, (C>,|0001, {55,1000}, {54.1000}, {54.1000}, {52,1000}, {5.1000}, (51,000), 
{σαα]000}, {саь|000}, {041000}, {oaa|000}, {сас|000}, {oae|000}, {0311000}, {СЗ |000}, {5,1000}, {σπ|000}, 
{03000}, {C3 000%, {6121000}, {031600} 

218 P43n {E|000}, (Co.|000), {605-000}, _{C2u1000}, 1513335 ‚ {8555}, Alih {5Ρ|353 USliilh 
{521555 {саа|523), {σω|3 ὃ ὃ)» {сау iil) {σαα]3 ὁ ὁ}, σας |555}, {сае 553}, {631000}, IUS 000}, 
(C33]000), {C54|000}, {C3,|000}, {6331600}, {51000}, {03,1000} 

219 F43c {Е|000}, (C».]000), {6095-1000}, {C2y|000}, (921553). {Shl Alih база {Salih 
{52,1525}, (ealiiih {04525}, {041252}, (ealiiib (e«liiih {oael$$5}, {031000}, {C311000}, 
{C33|000}, {C54|000}, (Cs,|0001, {С35 |000}, {C000}, {0341000} 

220 I43d — (E|000), (Co.| 3 $0), {C2214504}, (Co,]01 5}, (51,1001), {54.1005}, {94,1040}, {911400}, {52,1020}, {52,12 00}, 
{oaa|500}, {оаь 555}, {04538} {σααθ50}, (044005), {oael5$5}, {311000}, {03,1000}, {C33|055 
{Cgal 505}, {C3213430} 1651505}, {6002/05 5}, {Coal 5 50} 

221 Pm3m {E1000}, {71000}, {σα[000}, {0.1000}, {c,|000}, {C2.|000}, {635.000}, {C2y|000}, {046000}, (Cs; 000), 
{C32|000}, {03 000}, {034000}, {Сз1 1000}, {C32|000}, {6341000}, {564/000}, {5511000}, (555/000), {S631000}, 
{9641000}, (55,1000), (555/000), {5631000}, {Ο;,|000}, {61.600}, {04,1000}, {07,1000}, {611000}, {61600}, 
{54.1000}, {54.1000}, {54,000}, {911000}, {54.1000}, {54.1000}, (C2.]000), {Сэ |000}, {1000}, {Ο2}|000}, 
{C2q|000}, {0000}, {oac]000}, {σαε]000}, {саь|000}, {са 1000}, {саа|000}, {саа|000} 

222 Pn3n {Е|000}, {1333} {01525} {01522} {015222 {C2x|000}, {Сә |000), {C2y|000}, {Сз4 |000}, {64000}, 
{0331000}, Соо}, {C54|000}, {C5,|000}, {6000}, {C5331000}, {85,1252}, 18511255}, 1851255), 
{521525 {51525} {56555}, {56| 555}, {9631225} {C1000}, {01.000}, {4,1000}, {04.1000}, 
{03.1000}, {C7000}, {941335} 191222 [9 зар (Slb iSniiiib 094222). 102000}, 
{C2e|000}, {629000}, {621000}, {Со |000}, {С2а|000}, {σαε|1 311}; (eal$23b (oaeli$3b {са|525), 
{Oda 222b {σαα[255 

223 Pm3n {Ε|000}, {1000}, {о=|000}, {0.000}, {σν]θθο}, (C>,|000), {65.000}, {Cry|000}, (C+|000), {031000}, 

94 31 
te» 000), (63,000). {Соо}, (Cs; 000). {С ооб}, {C3000}, 15541000]. {95 |000}, {5521000}, 15550007, 
[55 000}, {56 61000}, {9551000}, {5631000}, {64.1555} {61.1555}, (Cá, 223]5 {Ch ооруз {С}, айоо з 
{бы}, (51830). (L11125, 2,821), {зн}, (8812115, 821333), {быз}, {Сын 
{C2 222). {0271522}, {С2,1121}, {Coalggats ото todelgagh (0015250615550 {dalz 
Фоаа 555} 

224 РиЗт {Е1000), (11223), {01222}, {01533}, {0555}, {+1000}, {C2z|000}, {C2y|000}, {031000}, (C3; |000}, 
cu scum c du TS 
{S63 555}, {564 5351 {5811533}, {51533} {5631525}, {Са 82}, iCuliszh {Саа {Ci 323b 
{2.1522} {Caylaga}, {94.1000}, {541000}, {52,1000}, {54,1000}, {54.1000}, {54,1000}, {C2333} 
[С2.|2251.. 1021225 1021528 οσα}, {Coal 433}, {9ас|000}, {оае|000}, {σω!000}, {91000}, 
{σαα]θ00], {саа|000} 

225 Fm3m (E|000), {11000}, {о |000}, {0.000}, {σν]θθο}, {С.1000}, {С>.|000}, {С,|000}, {5,1000}, {C4 |000}, 
{0351000}, {63.000}, {C3q|000}, {C3,|000}, {C32|000}, {C33|000}, {5641000}, {5611000}, {5621000}, (553/0005, 
{5641000}, (55,1000), (555/000), {5651000}, {Cz |000}, {61.600}, {611600}, {611600}, (CL |0001, {61600}, 
{53,1000}, (57,000), {51,1000}, {53,1000}, {51,1000}, (57,000), {C2-|000}, {Ο2ε|000}, {Ο»ν|000}, (Cj 000), 


000}, {С»а|000}, {oacl000}, {oac|000}, (045/000), {04000}, (0440003, (441000) 
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No. Label elements 


226 Fm3c {Е|000}, {1222}, {0.1222}, {0-1444}, {01222}, (C».]000), {C2z]000}, (C5,]000), {631000}, {6516000}, 

{6000}, {C3000}, (C5,]000), {5.1000}, {69000}, {551000}, {5,1555}, {51222}, {551211}, 
(553334, (501532 (61333) 1551555), {94923} {01000}, {4,1000}, {C4000}, {64.000}, 
(C000), {C7,|000}, {511353} (912212), {821255 (82.1222), 48.1522} {5552}, {C2c|000}, 
(C».|000), {1000}, {0/1000}, (C>.|000), {С5а|000}, {oaclZ$$}, {oael$$3}, {оа 
{са122 5}, {0441555} 


мн 
[vr 
Nie 
_— 
a 
а 
& 
юе 
мн 
мн 
-- 


227 Fd3m {Ε|000}, {1442} {01412}, {σε]α χα), {oulgaa}, {C221000}, {C2-|000}, {Сзь |000}, {Сз4|000}, {Сз |000}, 
{CJ,|000}, {0351000}, {C5,|000}, {σπ|000}, {C5,|000}, {С531000}, {95,1221}, {5114 {551222}, 
1552235» {964444} еа а Vau чоо ЧО Ое аза 
(CLIiiL (Culiiih 157. 000). {93.1000}, {51.1000}, {55,1000}, {57,1000}, {54,1000}, (exl iih 
(C»|iiib {Съ}, (Ouliiib {Coal444}, {Соа111}, {осас|000}, {оае|000}, {саь|000}, 164,000), 
{саа 000}, {саа 000} 

228 Fd3c {Е|000}, {1333}, {021333}, {0:232}, {0222}, (С. |000}, {Со |000}, {С |000}, {С 1000}, (C3; 1000), 


{0351000}, {31000}, {C34|000}, {C3,|000}, {C32|000}, {C33|000}, {8241244}, {8.1522}, {51222}, 


(591333). {841113}, {861112}, (5221344), (5851424), (02.1122), {база (41433) (ОЕ 
р л Ds j (620 110 а Вы pO ме. 

- (Coli 33). {01/11 1}. (021442), {02ο|111}, (Саада), {σα | 955}, (041222), (721333), (0414213), 
{σαα|555}» (024553) 


229 Im3m {Ε|000}, {11000}, {0+|000}, {0.1000}, {1000}, {С5»|000}, {62.000}, {С, |000}, {С |000}, {Cz |000}, 
{51000}, [Cs 000}, {Сз4 |000}, {Сз11000}, {C32|000}, {C'33|000}, {5541000}, (55,0007, {5621000}, 1555/0007, 
£55,000), {5511000}, (555/000), (55,000), {С 1000}, {С 1000}, (CZ |000}, {C7Z,|000}, {4.1000}, {С |000}, 
7,1000}, (51,000), {57,1000}, {2,1000}, {54.1000}, {54,1000}, (C».|000), (Co«|000), {Ο»υ|000}, {Ο2}|000}, 

{C2a|000}, {C2a|000}, {σαε|000}, {са |000}, (045/000), {са 1000}, {саг |000}, {саа|000} 

230 Газа {Е|000}, {1000}, {σε|5 10}, {5.1208 {0,1021}, {02.1220}, {0.1505}, {С»„|05}, {1031440}, (C+|000), 
(5:053); (сыво {Сза|202), {641000}, {0321330}, (1022), (55,230). {551000}, {S621033}, 
{8551205}, {561305}, (5: 1000), {851520}, {561055}, {C1300}, {04,1005}, {2,1200}, {01.1003}, 
(01.102 0}, {σος 0). {52,1500}, (SL боз hs tls 0), {5191005}, {92.1050}, {54,1050}, {C2-|005}, 

111} (021223), ст, {Cral5 00}, {C2a|05 O}, {oac|005}, {oael|55 5}; {σω|111}, (ear 55}, 
{σαα]} 0}, {σαα|0 ξ 0} 
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S6. NOTATIONS AND DEFINED MATRICES USED IN SEC. S7 AND SEC. S8 
A. Notations 


(i) We adopt the notations used in Ref. [9] to describe the information of SG and SG rep. The tables and figures 
in Ref. [9] that are relevant to this work is listed as follows. 


e Figure 1.1-1.3: identifying the point-group operators; 

e Figure 3.2-3.15: the BZ of each of the 14 Bravais lattices, along with the label of high symmetry momenta; 

e Table 1.4: the effect of each point-group operator on a vector (xyz); 

e Table 3.1 (3.3): list of all 14 Bravais lattice and the corresponding basic vectors in real (reciprocal) space; 

e Table 3.6: list of the coordinates of high-symmetry point and line with respect to reciprocal vectors (919293); 
e Table 5.1: defining relations, classes, character tables, and matrix representations of the relevant abstract groups; 


e Table 5.7 (6.13): the single-valued (double-valued) reps of the 230 SGs; 


e Table 6.7: the effect of point-group operators on spin. 


It should be notice that there exist some typos in Ref. [9], which have been pointed out and corrected by Liu et. 
al. [10]. We establish the corep tables of type II MSG based on the corrected results. 

(1) The momentum k used in effective Hamiltonian of the degeneracies are referred to the right-hand orthogonal 
set of axes Ok, k,k;. Moreover, we define 


a 1 
N {Ges Py; Pz} = JE { 2V2k, — V2k, + V2k;, V 6k, + νθΚ., 2Κα — 2k; + ake} ; (5110) 

= 1 
19.99 = της { уь, — Vk, + 2V2k,, V/6k, — V6ky, 2k, + 2ky + 2k. (S111) 


which would appear in certain effective Hamiltonian. The coordinates of 91, 92 and ga with respect to Κα, К, and k; 
na axes for each Bravais lattice are listed in Table 3.3 of Ref. [9]. 

(iii) As discussed in Ref. [9], the reps of the little group (G^) for high-symmetry line are obtained with the aid of 
the central extension of the corresponding little co-group iore. 'The relationship between the small reps 1; of GF 


and the reps D} of G^* is 


rT*[(R|v)] = e ** "DP [(В,0}], (8112) 


with (В, а) (о an integer) the element of G (see sections 3.7 and 3.8 in Ref. [9]). 

For the tables in Sec. 57 and Sec. 58, the matrix representation of generating elements on high-symmetry line are 
given in the form of PA[((R|v)]. As the coordinate k of high-symmetry line is a function of a with 0 < a < 5 [such 
as the coordinate of T in SG 92 is k = (05 5)], then generally the matrix representation of (R|v) for rep ΓΕ also is 
a function of а. However, for the sake of simplicity, we omit the factor involving а in the reps tables in Sec. 57 and 
Sec. S8, or in other word, we set а = 0 for the phase e-?**. 

(iv) As discussed in Sec. 54 В, there exist three possible cases (a-c) for the corep derived from a rep R;. The corep 
is label аз R; for case (a), (Ri, Ri} for case (b) and {R;, Rj} for case (c) in Sec. 57 and Sec. 58. 

(v) Abbreviations used in the Tables of Sec. 57 and Sec. 58: 


e NP/NL/NS: nodal point/line/surface; 


e P-WNLaAp: a nodal point resides on a Weyl nodal line, which occurs along high-symmetry line AB, or at the 
joint point of multiple Weyl nodal lines, which all connected to WNLAg by symmetry operators. 


e P-WNL: a nodal point resides on a Weyl nodal line, which however does not occurs along any high-symmetry 
line; 


e P-WNLs: a nodal point resides at the joint point of multiple Weyl nodal lines; 
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e P-DNLAB: a nodal point resides on a Dirac nodal line, which occurs along high-symmetry line AB, or at the 
joint point of multiple Dirac nodal lines, which all connected to DNL4g by symmetry operators. 


e P-DNL: a nodal point resides on a Dirac nodal line, which however does not occurs along any high-symmetry 
line; 


e P-DNLs: a nodal point resides at the joint point of multiple Dirac nodal lines; 

e Р-М№лвср: а nodal point resides on а nodal surface, which occurs in high-symmetry plane ABC D; 
e P-NSs: a nodal point resides at the intersection of two or three nodal surfaces. 

ο P-WNL/NS: a nodal point resides at the intersection of a nodal line and a nodal surface. 


e L-NSApo p: a Weyl nodal line resides on a nodal surface, which occurs in high-symmetry plane ABC D; 


e L-NSs: a nodal line resides at the hinge of two nodal surfaces. 


B. Defined matrixes 
1. Two-dimensional matrizes 


We define 


= {σι + io) /2 and 


| —00 +8 (У201 +02) о -~V202-03 | _ -0-1(01-02-03) (σι - 02 + 03) 
04 = 5 ,05 = 9j ,06 — 2 ΠΤ , 
E (3+ V3) σι — (УЗ – 3) σα — 2ν ὅσα = (( pius 1) σο | (1 | ( 1) 1/3) оз 
m 6i π᾿ 2 | 
— (-1- (-1)2/3) во + ((—1)?7#—1)оз — (73+ 3) оо + (V3— i) оз 
= 2 ‚9011 = 4 ; 
_ (V3—i)oo+(V3+3)os | _ 2((-1)5/6 + i) со + (V3 + i) оз 
012 = 1 ,013 = 4 Й 
2(—1)5/6oo + (V3 + 3i) оз (ν i) σο + 2 ((-1)5/6 + i) оз 
014 = 4 ‚9015 = 4 Й 
--(--1)Ἠ6σο + ((—1)5/6 + i) оз 2(—1)5/5os + (-УЗ — 3i) во 
016 = 2 ‚9017 = 4 , 
| —2(-1) 8g. + (V3 – 3i)oo |^ — (V3-i)eo (V3 + 3i) os 
018 = 4 ‚019 = 4 
= —2(—1)1/5ço + (V3 — 3i) 03 _ σι + 902 + 03 
920 = 4 ‚921 = EU EE 
(3— УЗ) σι — (3+ V3) σο + 2/303 V2 (УЗ — 3) со — 4ἰνόσι + 214/3 (2 + УЗ) оз 
029 — 6 ,023 — 12 , 
σι. S νθ)σιτ (8+ V3) оз +20 
24 — 6 D 
ΝΗ (6 + θί]σο + (1 — i) [(V3 — 3) o1 — (3 + УЗ) e» — 2ν ὅσα] 
25 — 12 , 
τ. (-1 +i) [600 + (МЗ — 3) Gi -- (3+ v3) σο — 2γ3σα] 
026 = τ 
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2. Three-dimensional matrixes 


We define 
100 0 — 0 0 0 —i 00 0 010 
Ар = | ОТО] = 00|, №1000 |= 00-2 |е 106 |. 
001 000 i0 0 0i 0 000 
100 001 000 И 10 O 
A=l06o-10].A=]|000],.4=|001|.A=—| 01 0 |, 
5 6 7 8 v 
000 100 010 0 0 —2 
and 
—iA1 + 142 — ¿As + Ал + Ag + Ат До As 1A, — 1412 + 143 + A4 + Ag + Аз 
Ag = ‚ Ао = Аз + —=,А = | 
2 3 VJ 2 
Ao As Ао As Az + i [A1 — Αρ — Аз + i (Ал + Ac)] 
A= + Ал + se - As ‚ Аза = , 
12 3 + А4 + ΝΕ 13 3 + ΝΕ 14 5 
—9Ag + 345 — /'ЗАв A . As 9 Αρ + ЗА» + УЗАв 
Ais = А Aig = + iA 4 Аут = Ат 4 
15 6 + 6 ‚ A16 3 1419 8 17 7 6 ; 
940 + 6А — 3A; + УЗА 240 — 6i Аз + 345 + УЗА А А 
haus d 12 5 МЗАв 4, = о — 6243 5 C E PN: 
6 6 3 J/3 
2Α0 — 61А — ЗА + УЗАв ΑΙ + A2 + As — i (A4 — Ag + Ах) 
Agi = 6 ‚ A22 = 2i ; 
Р (—2 — 21/3) Ao — 12(—1)9/6 A; + (3 + 313) Аз — (V3 + 3i) As 
23 = 2 
12 
до, 221УЗАз — 345 — V3As , _ 440—3 (МЗ + 37) Αι +6 [1+ (-1)2/3] A4 — 4/348 
Da = ,4125 — , 
4 12 
240 + (3 — 3i) As + V—24 + 18 Ag A . Аз i (Ao + 3iAs — УЗАв) 
Aog = ‚ Аот = F As 4 , A28 = ; 
6 3 ΝΞ 3 
9 Ад + 61A3 + ЗА + V3As i (240 + 345 + УЗАв) 
А» = 6 ‚ Азо = Ат d 6 ; 
i (2Ао + 345 + УЗАв) 2À54- (3 + 3%) As + /—24 — 181 Ag 
Азі = A; 6 ‚ Αμ. = 6 ᾽ 
P" 2 ((—1)2/3 — 1) As + (V3 + 3i) As д. o 440 t3 (МЗ — 3i) Аз + 6А5 — 6 ((—1) 5 — 1) A7 +2УЗАв 
33 — 24194 = ; 
4 12 
84o — 6 (/—1 — 1) As + (V3 + 9i) Ав —2iv/343 + 345 + УЗАв 
Ass Б 12 ‚ Азв — 4 , 
р (2Αο + 6 Аз + 3А5 + УЗАв) 1 (2Αο — 643 + 34. + УЗАв) 
A37 = 6 ‚ Ass Б 6 , 
А 84} — 6; /3As + 345 + /3As 2 —8Ao — 6; ЗАз — 34s — ЭДЕ 
39 = 121440 = . 
12 12 
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3. Four-dimensional matrixes 


We define L; у = о; ® o; with 1, j = 0,1,2,3,+ and 


EMI — ἐν2Γος — Из + УЗ (У2Г1о + Τις — Г з) ΠΣ — Vo, +132 + V3 (T1, + УГ, з — T20) 


Τι 4 ‚Го = 4 , 
τ... Гоо = (Го — Го,2 + Го,з) Г, — V 3To,1 + Гоз — i (МЗГ. + Гуз) 
ὃ - 2 744 — 2/2 , 
D.- Too — #МЗГо,2 + 11,0 + УЗГІ 2 — Гоо — УЗГ>,2 — Изо — УЗГЗ,2 
5 — , 
4 
n i (УбГо,2 + ЗУ 2Гз1 — 2У3Гз,з) É i (УбГо,2 — 3V2I 3,1 — 2УЗГзз) 
в = ‚Гт = р 
6 6 
—Го,о + ЗГо,з + iV3 (Гз,о + Гзз) Го,2 — Гзи — Гз,з (V3 — 3) Гоо — (3+ V3) 7s + 2УЗГз,з 
Γε = ‚Го = = ‚Г =? А 
4 i 8 6 
ra Too + #02 — 3,1 + 03,3 + V3 (Гоз + sao — Гол + ΓΑ) Г —Го,о + iV/3 (Гоз — iV303,0 + Гзз) 
п = ‚Г12 = f 
4 4 
r —Го,о — i/3Lo2 — ЗГз,о + i 3T32 r МЗГо,о + 3Го,з + УЗГз,о — 3,3 
13 — ‚Гл = А 
4 4 
г —УЗГо,о + 3#Гоз + УЗГз,о + is, Г УЗГо,о + (ЗГо,з + УЗГз,о + Гз,з) 
15 — ;116 = , 
4 4 
ra = —То,о + УЗГо,з — 3iT'so — УЗГз,з D. —Го,о — Го,з + Tag = за Die = Loi — Woo + Гза + 39 
I= 4 3418 — 2 219 — 2 , 
- Too — Гоз — Гз,о — Гз,з . Гоз + Гоз — Гз,2 + Iss _ Гоо + Гоз + Гз,о — Гз,з 
Του = ‚Гә = - „T22 = ; 
2 21 2 
Doo = —Го,о + Го, + Гз,о + Гз, To = i (Гоз — Гоз — Us; — Газ) г = —Го,о + Гоз — Гз,о — Гз,з 
23 — 2 ‚+24 — 2 9125 — 2 , 
To = Го,2 + Гоз — 13,2 + Гз,з Tor = Гоо + (Го — Го,2 — Το) D = ¿(Toa — Го,2 + Го,з) 
26 — 2 zt 27 = 2 9128 — ΝΤ , 
(3+ v3) Го: = (v3 — 3) Го» — 2V30 0,3 Гол + Го,2 + Го,з 
T29 = | „T30 = , 
6i /3 
στ (V3 — 3) Гол nz (3 + v3) Го,2 sis ον 9Γο 3 Το» + I34 + Гзз 
Γαι = „T32 = , 
б V3 
иб (3+ УЗ) To – (V3 – 3) Гз + 2УЗГзз p= (νθΓος — Зу/2Гз,‚1 + 2ν΄9Γα.3) 
33 — 9+ 34 — , 
6 6 
r 1 (УбГо,2 + 3/2154 + 2 /3T3,3) 
35 — Й 
б 
г _ 2ilo,o + 2Γ01 + 2Го,2 + 2Го,з = уб Гуо — 1 (Tia + Г! 2 + Lis 10 Γοι Гә 2 Το з)| 
36 — , 
8 
Г (3+ V3) o — (V3 — 3) Tsi + 2УЗГзз 
37 — , 
6 
r (1 +i) [~i (V3 — 3) Гол + 2 УЗГоз + 6Гзо + í (3 + МЗ) T3,2] 
38 = . 
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4. Six-dimensional matrizes 


We define S; ; = о; ® Aj with = 0,1,2,3 and j = 0,1,2,3,4,5,7,8, and 


ç = 2i (255,0 ν 55.9) + 3i (50,2 — 50,3 — 51.2 — 513 + 52,6 — 82,7 + 53,2 + 53,3) 
Ve 


12 
450,6 — 60,7 — 2515 + 51,6 + 51,7 + 92,2 — 523 + 93,6 + 93,7 
4 2 

ç — 0,0 + V350,8 + 253,0 + V393,8 ç 2600 — 3505 — V3S0,8 + 393,5 — 3/33 8 

а= 193 = , 

3 6 
οι = 50,5 — 90,7 — 51,6 — 92,2 — 93,5 + 93,7 ER 50,4 — 90,6 + 91,7 + 92,3 + 93,4 + 93,6 
2 p 2 
S, = ; 204 — 50,2 + 90,3 + d (S9,4 + 50,6 + 50,7) = 600 — 380,5 — V3S0,8 
2 ui 3 ; 
253 0 + 353,5 — V/3S. 

οι 3,0 a зв 
So. = 3 [50,5 — 53,5 + V3 (50,8 — 53,8) — 2i (90,2 + 53,2)] + 2i (292,9 — 352,5 + У352 в) 

9 — Й 

12 

PNE 2 (2510 + V391,8) + 3 (50,6 + So, — 51,6 — S1,7 — 52,2 + 52,3 + 53,6 — 93,7) 

10 — 

12 
, (50,2 + 50,3 + 51,2 + 513 — 282,5 — 52,6 + 92,7 + 93,2 — 93,3) 
T 4 ? 
500 + 380,5 — νόσος (—1)1/4 (2530 + 6453,2 — 393,5 + V393,8) 
Si = 3i ‚512 = 6 ; 
—150,1 + 150,2 + 290,3 + 50,4 + 50,6 — 90,7 i (—Sso + 353,4 + У353 в) 

S13 = 2 ‚614 — 3 , 
" i (2530 + 353,5 + 653,7 + νο. в) 

15 = . 


6 


5.  Eight-dimensional matrizes 
We define Q; ¿k = д; ® ©; @ σι with i, j, К = 0,1,2,3, and 


Gy —Qo,0,0 — @0,0,2 + V3Qo,3,1 + УЗ@о,з,з + i [Q3,0,1 + Quos + УЗ (Q3,3,0 + 1Q3,3,2)] 
T 
4 


_ Оооо — 2000,2 + V6Qo,1,0 + tV3Q0,1,2 — V3Q0,2,3 — 1Q0,3,1 
= 1 


Q2 


, 


? 
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57. ENCYCLOPEDIA OF EMERGENT PARTICLES IN 3D CRYSTALS WITHOUT SOC EFFECT 
A. The single-valued corepresentations of the 230 type-II MSGs and the essential degeneracies 
1. Notes to Sec. 57А 


(i) For each table in Sec. 57 A, the first two lines present the SG number, the BZ type, the generating elements of 
the type II MSG (translations are not included here), whether centrosymmetry is contained in the group and whether 
SOC is considered. 

(ii) Below the first two lines, the columns from left to right (separated by the semicolons) are the high-symmetry 
momentum k, the location of k [with respect to reciprocal vectors (91, 92, 93)], the generating elements of the little 
group at k (only point-group operators are presented and a full expression of each generating element can be found 
in Ref. [9] and in Sec. $5), the deduced corep of the little group at k, the dimension of the corep, the matrix 
representations of the generating elements, the species and the topological charge of the essential degeneracy. 

(iii) A correspondence between the notation of the corep used here (R;) and the band-representation notations 
can be found in Refs. [9, 10]. Moreover, Ref. [10] has established a SpaceGrouplrep package to analyze the band 
representation based on the notation of Ref. [9]. 


2. SG 1-10 


202102.00016v1 


chinaXiv 
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SG 1 


Γι; 151000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; Ε.Τ; Ri; 1; 1,1; 
B; (400); E,T; Ri; 1; 1,1; 
F; (010); ЕТ, Ri; 1; 1,1; 
G; (004); E,T; Ri; 1; 1,1; 
SG 2 


Γι; {11000}, 7; Centrosymmetric; without SOC 


Г; (000); L7; Ri; 1; 1,1; 
Ra; 1; —1,1; 
B; (400); LT; В; 1; 1,1; 
Re; 1; —1,1; 
F; (040); LT; B; 1; 1,1; 
Re; 1; —1,1; 
G; (001); LT; Βι; 1; 1,1; 
Re; 1; —1,1; 


202102.00016v1 


chinaXiv 


SG 3 


Ги; {C2-|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; Сә:,7; Ri; 1; 1,1; 
Re; 1; —1,1; 
В; (100; C>,T; Ra; 1; 1,1; 
Re; 1; —1,1; 
Y; (050): С2.,Т; Ri; 1; 1,1; 
Re; 1; —1, 1; 
Z; (004); Cs, ,T; Ri; 1; ll; 
Re; 1; —1,1; 
C; (023): Cos, T; Ri; 1; 1,1; 
Re; 1; —1, 1; 
D; (202); Cs, T; Ri; 1; 1,1; 
Re; 1; —1, 1; 
A; (310); Cos, T; Ri; 1; 1,1; 
R2; 1; —1,1; 
Е; (221); Cos, T; Ri; 1; 1,1; 
Re; 1; —1, 1; 
A; TZ; бы Ri; 1; 1; 
Re; 1; —1; 
V; BD; Co; Р; 151; 
Re; li —1; 
W; УС; Ον Ri; 1; 1; 
Re; 1; —1; 
U; AE; Co; Ri; 1; 1; 
Ro; 1; —1; 
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202102.00016v1 


chinaXiv 


SG 4 


Non-Centrosymmetric; without SOC 


I; (000); С2.,Т; Ri; 1; 1,1; 
Ro; 1; -1,1; 
В; (400); Cae,T; Ri; 1; 1,1; 
Ro; 1; -1,1; 
Y; (040); Ch T; В; 1; 1,1; 
Ro; 1; -1,1; 
Z; (001); Co.,T; (Ro, Ra}; 2; ἴσασι; P-NSzopz; 
C; (044); Co. T; { В», Ва}; 2; 103,01; P-NSzopz; 
D; (101); С.Т; (Ra, Ra}; 2; 103,01; P-NSzcpx; 
А; (110; C; T; Ri; 1; 1,1; 
Ro; 1; -1,1; 
; (222); Caz,T; (Ro, Ra}; 2; io3,01; P-NSZCDE; 
A; TZ; С»; Ri; 1; 1; 
Ro; 1-1; 
V; BD; С»; В; 1; 1; 
To; 1; —1; 
И’; УС; С»; Ri; 1; 1; 
To; 1-1; 
U; АЕ; C»; Ri; 1; 1; 
To; 1-1; 


SG 5 


T>; {С>.|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); C22,7; Ri; 1; 1,1; 
Rə; 1; —1, 1; 
А; (100); Ο.Τ: Ri; 1; 1,1; 
Re; 1; —1,1; 
7; (011); Coz,T; Ri; 1; 1,1; 
Re; 1; —1,1; 
M; (222), C22,T; В; 1; 1,1; 
Re; 1; —1,1; 
L; (101); ET; R31 1,1; 
V; (005); EJ; В;1; 1,1; 
A; TZ; Ca Ra; 1; 1; 
Rə; 1; —1; 
U; AM; Cou Ri; 1; 1; 
Ro; 1; —1; 
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202102.00016v1 


chinaXiv 


SG 6 


Ги; {о-|000}, 7; Non-Centrosymmetric; without SOC 


T; (000) 


5 


В; (100); 


У; (050); 


Z; (005): 


SG 7 


02,7; 


σε, 


02,7; 


σε, 


; 02; 


; 02]; 


; 02]; 


; 0,7; 


ЕЛ σε; 
Е Toz; 
Е Тог; 
Е Тог; 


Ri; 
Ro; 


1,1; 
—1,1; 
1.45 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
Tl 
1,1; 
1,1; 


Ls {σ-|500},Τ: Non-Centrosymmetric; without SOC 


NIF Nie Niel 
- юе Nne C 


πώ ao 


ο. 5 NIH 
= 


м 


м 


9047; Ri; 1; 
Ro; 1; 

05,7; {Е2, Ra}; 2; 
02,7; Ri; 1; 
Ro; 1; 

Calz Ri; 1; 
Ro; 1; 

; σε]; Γι; 1; 
Ro; 1; 

; σετ; {Ro, Ra}; 2; 
95,7; {Ro, Ra}; 2; 

3 9,7; (Ba Ra}; 2; 
E,Toz; Ry; 1; 
E,Toz; (Ri, Ri}; 2; 
E,Toz; Ry; 1; 
E,Toz; {Ri, Ri}; 2; 


Де; 
—1, 1; 
103,01; P-WNLs; 
1:1: 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
103,01; P-WNLs; 
103,01; P-WNLs; 
103,01; P-WNLs; 
1.1: 
со, -ἰσα; WNL; π 
1,1; 
со, —102; WNL; т 


SG 8 


202102.00016v1 


chinaXiv 


Γὸ,; {021000}, T; Non-Centrosymmetric; without SOC 


Г; (000; o2,7; Ri; 1; 1,1; 
Rə; 1; —1,1; 
A; (400); Sk; В\;1; 1,1; 
Fo; 1; —1,1; 
Z; (011); 047; Rulll 
Fo; 1; —1, 1; 
M; (111); mr Ri; 1; 1,1; 
Fo; 1; —1, 1; 
L; (101); ЕТ; Ra; 1; 1,1; 
V; (002); ЕЛ; Ri; 1; 1,1; 
A; TZ; E,Toz; Ri; 1; 1,1; 
U; АМ; E,7oz; Ri; 1; 1,1; 


SG 9 


Г; {0.1200}, 7; Non-Centrosymmetric; without SOC 


Г; (000; o2,7; Αι; 1; 1,1; 
Ra; 1; —1, 1; 
А; (100; о»Т; {R2, Ва}; 2; іоз,о1; P-WNLs; 
Z; (011); m7; Ri; 1; 1,1; 
Ro; 1; —1,1; 
М; (111); 02,7; {Ro, Ва}; 2; 103,01; P-WNLs; 
Г; (101); ЕТ; R; 1; 1,1; 
V; (001); EJ; Ri; l; 1,1; 
A; TZ; E,Toz; Ri; 1; 1,1; 
U; AM; E,Toz; {Πι, Ri}; 2; σο,--ἴσοι WNL; T 


202102.00016v1 


chinaXiv 


SG 10 


Ги; {С2.|000}, {71000}, 7; Centrosymmetric; without SOC 


Г; (000; Ο2:1,Τ; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 11-111; 
Ra; 1; —1,—1,1; 
В; (100; Co,LT; Ra; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 11-111; 
Ra; 1; -1,-1,1; 
Y; (050); ο ιτ Bi; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
Z; (001); Coz,J,7; Ri; 1; 1,1,1; 
Rz; 1; 1, 1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
С; (023); Co LP: Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
D; (101); C22,1,T; В; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Ёз; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 
A; (510); С.Т; Ra; 1; 1,1,1; 
Rə; 1; 1, 1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
О ΠΕΡ, 1; 1,1,1; 
Re; 1; 1, 1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
A; TZ; Сә, ІТ; Ri; 1; 1,1; 
Re; 1; —1,1; 
V; BD; Cs IT; Ri; 1; 1,1; 
Re; 1; —1,1; 
W; YC; Cs, IT; Ri; 1; 1,1; 
Re; 1; —1,1; 
U; AE; Ca dT; Ri; 1; 1,1; 
HR»; 1; —1, 1; 
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SG 11 


3. SG 11-20 


202102.00016v1 


chinaXiv 


Ги; {Ο2:|002 }, {Π002},Τ; 


Г; 


> D Q SNS 


Coz ALT; 


Coz ALT; 


Coz AT; 


Coz AT: 


; Coz ALT; 
; Coz TS 
; Co; TS 


; С.Т; 


Coz, IT; 


Cs, IT; 


Co, IT; 


Co, IT; 


к ы о кы о ы πι ы πι = ὦ - = πι = ὦ N 9 π: π: πι π: == = = = = = = uua 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
ἴση, σα, —00; 
102,03, —00; 
1, 1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
102,03, —00; 
1,1; 

—1, 1; 

1,1; 

—1,1; 

1,1; 

—1,1; 

1,1; 

—1, 1; 


P-NSzopz; 
Ρ-ΝΡΖΟΡΕ; 
P-NS8zopz; 


Ρ-ΝΡΖΟΡΕ; 


Centrosymmetric; without SOC 


202102.00016v1 


chinaXiv 


SG 12 


T^: {C22|000}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000; C»4L7; Ра; 
Ra; 


А; (100; Co, LT; Ра; 


U; AM; С.Т; Ri; 


1.1.1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
t; L1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1. 1.1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
T; 1.1; 
1,—1,1; 
—1,1,1; 
—1,-1,1; 
1.1: 
—1,1; 
11; 
—1,1; 

iL, 115 
—1,1; 
T1; 
—1,1; 


51 


SG 13 
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Pm; (24000), {1500}, 7; Centrosymmetric; without SOC 


I; (000; C22,J,7; Ri; 1: 51} 

Вэ; 1; 1,—1,1; 

Ёз; 1; —1,1,1; 

Ва; I —1,—1,1:; 
В; (100; o2,1,7; Rs 2; 102,03, со; P-WNLs; 
Y; (010); C22,1,T; Ra; 1; LLL 

Ra; 1; 1,—1, 1; 

R3; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
Z; (001); C22,1,T; Ву; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1,1,1; 

Ra; 1; —1,—1,1; 
C; (032); С». Г.Т; Ва; 1; LLL 

Ro; E eel S 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 
D: (101); Ozl/T; Hs; 2; 102,03, —00; P-WNLs; 
А; (220); o2,1,7; Rs; 2; ἴσο, σα, -σο; P-WNLs; 
E; (553): oT; Rs; 2; 102, σα, —00; P-WNLs; 
A; TZ; Coz,IT; Ra; 1; 1,1; 

Ro; 1; —1, 1; 
У; BD;  Co4IT; (Rs, Ro}; 2; 03,01; WNL; т 
W; УС;  Cz,IT; Ri; 1; 1,1; 

Вә; = 
U; AE; | Co4IT; (Ri, Ro}; 2; 03,01; WNL; т 


SG 14 


202102.00016v1 


chinaXiv 


Ги; {00.005}, {|101}, T; Centrosymmetric; without SOC 


Г; (000); Co4LT; Rh; LGE 
Ro; 1; Ке Ὦ 
Rs; 1; —1,1,1; 
Ва; 1; -1,-1,1; 
В; (100; o2,1,7; Rs; 2; io2,03, со; P-WNLs; 
У; (010); СТ, B; — LLL 
Ro; 1: 1,—1,1; 
Rs; 1; —1,1,1; 
Ва; 1; -1,-1,1; 
Z; (002); Coz,I,T; Rs; 2; ἴσο, σα, --σο; P-NSzcpzg; 
C; (055): C22,1,T; Rs; 2; ἦσα, σα, —00; P-NSzcpz; 
D; (101); C221,7; (Ho, Ra}; 2; 103,00,01; P-WNL/NS; 
(Ho, Rs}; 2; 103, —00,01; P-WNL/NS; 
A (220); eLT; Rs; 2; 402,03, —00; P-WNLs; 
Е; ($44); Co, LT; (Ho, Ra}; 2; i03,00,01; P-WNL/NS; 
186, Rs}; 2; ἴσα, 00,01; P-WNL/NS; 
A; TZ; Co IT; Ri; 1; 1,1; 
Ra; 1; —1,1; 
V; BD; Coz IT; {Ri, Вә}; 2; 03,01; WNL; 
W; YC; Coz IT; Ri; Ty 1.15 
Ro; 1; —1,1; 
U; AE; СТ, {Ri, Вә}; 2; 03,01; WNL; 


SG 15 


T; {C2z|000}, {11200}, 7; Centrosymmetric; without SOC 


202102.00016v1 


chinaXiv 


I; (000; Co2,I,7; Ri; 1; 1,1,1; 
Ra; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,—1,1; 
А; (100; о:,1,7; Rs; 2; 102, σα, —00; P-WNLs; 
Z; (011); Cs; LT; Bi; 1; 1,1,1; 
В2; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ва; 1; —1,-1,1, 
M; (111); oz, Rs; 2; 102, σα,--σο; P-WNLs; 
L; (201); LT; Ra; l; 1,1; 
To; 1; —1,1; 
V; (001); LT; Ri; 1; 1,1; 
Ra; 1; —1,1 
A; TZ; Co; IT; Ri; 1 1.35 
To; = 
U; АМ; Cs,IT; (Ri, Πο}; 2; 03,01; WNL; 


202102.00016v1 


chinaXiv 


SG 16 


Го; {C2z|000}, {C2y|000}, 7; Non-Centrosymmetric; without SOC 


Г; 


X; 


(000); 


; (100); 


(050); 


(005); 


; TY; 


; XS; 


UR; 


ZT; 


DX; 


Coz,C»y,T ; 


Coz,C»y,T ; 


Coz,C»y, T ; 


Coz,C»y,T ; 


; Coz,C»y, T ; 


; Coz,C»y, T ; 


; С2.,Сэу,Т; 


y C22,Co2y,7; 


Coy T Cox; 


Сәу, Т Cox; 


Сәу, T Cox; 


Сэ, T Cos; 


Cox УТ Caz; 


Ri; 
Ro; 


== πὶ πι πὶ πι — πι πα πι ы ы πι ы ы ы ы ы ы ы ы πι ы ы ы ы ы ы ы ы ы ы ы ы ы ы ы ы ы ы ы ы ы 


1,1,1; 


ig, 1.1 
7-114 
жей; 
; 1.1.1; 
ρα 1; 

r = 1, 1, 1; 
И 
1,11; 
id. 

r= 1,1,1; 
SM 
r 1,1,1; 
σα 1; 

r —1,1,1; 
je] L5 
21,11; 

к ЛТ; 
71,145 
r=, I; 
235 1.1} 
μα 1, 

r= 1, 1.1: 
Peg Tg 
$3,151; 
>=; 

r= 11, 1; 
р, ДБ 
1,1,1; 
;d,—1,15 

ELS EN 1, 1: 
;—1,—1 1; 


1, 1; 
—1,1; 
μι, 
—1,1; 
1,1; 
—1,1; 
1; 15 
—1,1; 
1. 1; 
-1,1; 
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chinaXiv 


; YS; 


; TR; 


ZU; 


; IZ; 


; SR; 


; XU; 


Cox T Coz; 


Cox УТ Coz; 


Cox T Coz; 


C»z,T Cox; 


$ Coz,T Cox; 


Co; ,T Cox; 


Co; ,T Cox; 


к ы πι πὶ πι ы πι ы ы ы = = ы = 


1,1; 
—1, 1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 


56 


202102.00016v1 


chinaXiv 


SG 17 


Го; {C2z|005}, {C2y|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); C2z,Cay,7; Ri; 1; 1,1,1; 

Ra; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ra; 1; —1,—1, 1; 
Y; (100); Coz,Coy,T; Вл; 1; 1,1,1; 

Ro; 1;J,—Hh d 

Rs; 1; —1,1,1; 

Ra; i =L= 
X; (040); C22,C2y,T; Bi; ELLI 

Ro; L y= 

Rs; 1; —1,1,1; 

Ва; 1. =1;=1;1; 
2; (001); C».,C2,,7; Rs; 2; ἶσα, σα, —0o0; P-NSzurr; 
U; (011); C2,,C2,,7; Rs; 2; ἶσα, σα, —0o0; P-NSzurr; 
T; (101); Coz,Coy,T; Bs; 2; 102,03, —00; P-NSzurn; 
S; (410); C22,C2y,T; В; 1; 1,1,1; 

Ra; 1; 1,—1, 1; 

R3; 1; —1,1,1; 

Ва; 1; —1,—1,1; 
R; (111); Coz,Coy,T; Rs; 2; ἶσα, σα, —00; P-NSzurn; 
Д; ГУ; Coy, T Cos; Ва; 1; 1,1; 

Ro; 1$ —1,1; 
D; XS; Coy,T Cos; Ра; 1; 1,1; 

Ro; 1; —1,1; 
Р; UR; = C2y,T Can; {Ri, Ro}; 2; 03,01; L-NSzurr; 
B; ZT; C»y,T Cos; {Ri, Вз}; 2; 03,013 L-NSzurr; 
У; DX; Сэ C24 Ri; 1; 1,1; 

Ro; 1; —1,1; 
C; YS; Coz, T Coz; Ri; CLI 

Ro; 1; —1,1; 
Е; ТВ; Cox,T Cos; (R5, Ra}; 2; оз, —i02; L-NSzurn; 
А; ZU; Сэ О; (Ros, Ва}; 2; сз, —i02; — L-NSzurn; 
A; TZ; Co, T Cox; Ва; 1; 1,1; 

Ro; 1; —1,1; 
H; YT; Coz,7 Caz; Γι; 1; 1,1; 

Ro; 1; —1,1; 
Q; SR; Coz,T Cre; Ву; 1; 1,1; 

Ro; 1; —1,1; 
G; ХО; C2z,T Cra; Ва; Lh 1,1; 

Ro; i —1,1; 
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Го; {C22|000}, {C2y|440},7; Non-Centrosymmetric; without SOC 


Г; (0005; Сә:,Сәз,Т; Ва; 1; 1,1,1; 
Ra; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; В =1=1;1 
У; (100); Coy,Co2,7; Bs; 2; ἴσα, σα, —00; P-NSyrsr; 
X; (010); Co.,C».,T; Rs; 2; ἰσα, σα, —00; P-NSxusn; 
2; (001); C2,,02,,7; Ва; 1; 1,1,1; 
To; 1; 1-15 
Rs; 1; —1,1,1; 
Ra; 1; —1,=1,1; 
U; (052); C»,C247; Rs; 2; 102,03, —00; P-NSxvsn; 
T; (404); Co, Co, T; Rs; 2; ἴσο; σα, —00; P-NSyrsn; 
S; (1 10); Coy,Coz,T; (Ra, Ra}; 2; 103,00,01; Р-М№ 8; 
(Ro, Rs}; 2; 103, —00, 01; P-NSs; 
В; (222); Coy,Coz,T; (Fia, Ва}; 2; i03,00,01; Р-М№ $; 
(He, Rs}; 2; i03, —00,01; P-NSs; 
A; ГУ; Coy,T Cos; Вл; 1l; ll; 
Ra; 1; —1,1; 
D; XS; Cay,T Cos; (Ro, Ва}; 2; 03,-io2; L-NSxusR; 
Р; UR;  CoyTCos; (Ro, Ra}; 2; σα, —io2; L-NSxusR; 
В; ZT; Coy, T Coz; Вл; I 
Ra; 1; —1,1; 
X; DX; Cox T Сәх; Ва; 1; 1,1; 
Ro; 1; —1, 1; 
С; YS | CoTCo; {R2, Ra}; 2; —03,01; L-NSvrsn; 
Е; TR;  CoTC»; {R2, Ва}; 2; -03,01;  L-NSyrspr; 
A; ZU; | CoTCo,; Πι; 1; 1,1; 
Ro; 1; —1, 1; 
А; TZ; Co, T Cox; Ri; Is 111 
R2; 1; —1,1; 
Н; УТ; (2. Cx; {Ri, Ro}; 2; 03,013 L-NSyrsn; 
Q; SR; Coz,T Cos; {В1, Ri}; 2; со, —102; L-NSs; 
{R2, R2}; 2; --σο, —i02; L-NSs; 
G; XU; Coz T Cox; {Ri, Ro}; 2; оз, --ἴσα; L-NSxusn; 


202102.00016v1 
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SG 19 


Го; {C22|$04}, {2,1220}, T; Non-Centrosymmetric; without SOC 


Г; 


(000); 


Coz,C»y,T ; 


Coy Coz, T ; 
Cra ,C2z,T; 
ο ος 
Coz,C»y,T ; 


; Coz Cox T; 


; Coz πο T; 


š Coz,C»y,T ; 


Coy, T Cox; 


Coy, T Cox; 
Coy, T Cox; 


Coy, T Cox; 
Cox, T Coz; 


Cox T Coz; 
Cox ,T Coz; 


Cox T Oaz; 
Co; ‚Л Сэ»; 


Co, Caz; 
Co, ,T Caz; 


Co; T Caz; 


Ri; 
Вэ; 


Rs; 

Rs; 

{R2, Ra}; 
{ Re, Rs}; 
{R2, Ва}; 
{ Re, Rs}; 
{R2, Ra}; 
{ Re, Rs}; 
{ А5, Rs}; 
Ri; 

Ra; 

{R2, Ra}; 
Liz, Во}; 
{ Ra, Ra}; 
{R1, Ra}; 
Ri; 

Ra; 

Lf, R2}; 
{R2, R2}; 
{ Ra, Ra}; 
{R2, Ra}; 
Ri; 

Ra; 

{R2, Ra}; 
Liz, R2}; 
{ Ra, Ra}; 
{Ri, Ra}; 


1,1,1; 

1, —1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
102,03, —00; 
102,03, —00; 
103,00,01; 
103, —00,01; 
103,00,01; 
103, —00,01; 
103, 00,01; 
103, —00,01; 
iLo,2, 4Lo,31, —Г2,2; 
1,1; 

—1,1; 

03, —1023 
00, —102; 
—00, —102; 
03,01; 

1,1; 

—1,1; 
03,01; 

00, —102; 
--σο, —102; 
03, —102; 
1,1; 

—1,1; 

— 03, 01; 
—00, —102; 
00, —102; 


03, —1023 


P-NSyrspr; 
P-NSxvusn; 
P-NSzumn; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 

C-2 DP; 


L-NSxuspr; 
L-NSs; 
L-NSs; 
L-NSzurr; 


L-NSyrspr; 
L-NSs; 
L-NSs; 
L-NSzurr; 


L-NSyrsn; 
L-NSs; 
L-NSs; 
L-NSxusn; 
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SG 20 


Го; {Ο2:|00}}, {C2y|003}, T; Non-Centrosymmetric; without SOC 


Г; 


(000); 


(110); 


(005); 


(055); 
TZ; 


; УТ; 


; SR; 


ZT; 
ГУ; 


; ГА; 


ZB; 
TG; 
УЕ; 


ТЕ; 
УС; 


C»5z,C»,,T ; 


C»5z,C»,,T ; 


Co; σος T; 


Coz 7; 
Co; ‚Л Cos; 


Ο0. Caz; 


Сәг; 


Cox T Coz; 
Cox T Caz; 


Coy,T Cas; 
Coy, T Cox; 
Coy, T Cox; 


Coy, T Cas; 


Cox T Caz; 
Cox ;7 Caz; 


Ri; 
Вэ; 


{R2, Ra}; 
{ Ra, Ra}; 
Ri; 
Ro; 
Un, Πο}; 
Ri; 
Ro; 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 

T; L. 4: 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
102,03, —00; 
1,1; 

—1,1; 
103,01; 

ЕЁ 

—1,1; 

1.1: 

-1,1; 


P-NSzrn; 
P-NSzrr; 


P-NSzrr; 


L-NSzmn; 


L-NSzrn; 
L-NSzrr; 


L-NSzrr; 
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4. SG 21-30 


SG 21 


T^: {Ο2:|000}, {C2y|000}, T; Non-Centrosymmetric; without SOC 


Г; (000; C2z,Cay,7; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
Y; (550); C22,C2y,T; δις 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; l; —1,1,1; 
Ra; 1; —1,—1,1; 
Z; (002); ο τι δις 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; l; —1,1,1; 
Ra; 1; —1,—1,1; 
Т; (222); ο Cals В; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Ёз; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
S; (040): Ο.Τ: Ri; 1; 1,1; 
Rə; 1; —1, 1; 
R; (053): C2z,T; Ta; 1; 1,1; 
Rə; 1; —1,1; 
A; TZ; Cə, T Caz; Ri; 1; 1,1; 
Re; 1; —1,1; 
H; YT; Cə, T Caz; Ri; 1; 1,1; 
Re; 1; —1,1; 
D; SR; Coz; Ri; 1; 1; 
Ho; 1; —1; 
А; ZT; Cos/TCos; Ri; 1; 1,1; 
Re; 1; —1,1; 
У; ГҮ; Сәь,Т Coz; Ri; 1; 1,1; 
Re; 1; —1,1; 
A; TA; Су, T Coz; Ri; 1; 1,1; 
Ro; 1; —1,1; 
B; ZB; Cay T Cos; Ri; 1; 1,1; 
Rə; 1; —1,1; 
G; TG;  Cay,7 Coz; Ri; 1; 1,1; 
Ro; 1; —1,1; 
F; УЕ; 0.70 Βη 1; 1,1; 
Re; 1; —1,1; 
E; TE; Cox,7 Coz; Ri; 1; 1,1; 
Re; 1; —1,1; 
C; YC; Ομ T Coz; Ri; 1; 1,1; 
Re; 1; —1,1; 
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Г}; (C3,|000), (C5,|000), T; Non-Centrosymmetric; without SOC 


Г; (000;  C»4Co,T; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Rua; 1; —1,—1,1; 
Y; (044); GET AS 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; l; —1,1,1; 
Ra; 1; —1,—1, 1; 
X; (101); C2z,Cay,T; Ra; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; CL 1,1; 
Ra; 1; -1,—1,1; 
2; (410; Caz,Cay,7; Ra; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 
І; (400; ЕТ; Fi; 1; 1,1; 
Л; TZ/TA; CozTCos; Ri; 1; 1,1; 
Re; 1; —1,1; 
С; XG/XY; (>. Caz; Ri; 1; 1,1; 
Re; 1; —1,1; 
H; YH/YX; Co, TCo,; Ri; 1; 1,1; 
Re; 1; —1,1; 
Q; ZQ; Сз, Caz; Ra; 1; 1,1; 
Ro; 1; —1,1; 
X; ГХ/ГУ; Co,T Co; Ri; 1; 1,1; 
Re; 1; —1,1; 
C; YC/YZ; Οι Τό: Ri; 1; 1,1; 
Re; 1; —1,1; 
А; ZA/ZY; Cos/TCo;; Ri; 1; 1,1; 
Rz; 1; —1,1; 
U; XU; Cox,7 Сәг; Ra; 1; 1,1; 
Re; 1; —1,1; 
A; ГУ/ГА; Co,/TCos; Ri; 1; 1,1; 
Rz; 1; —1, 1; 
D; XD/XZ; Cay, TCs; Ri; 1; 1,1; 
Rz; 1; —1, 1; 
B; ZB/ZX; Coy/TCos; Ri; 1; 1,1; 
R>; 1; —1, 1; 
R; YR; C2y,TC2s; Ri; 1; 1,1; 
Rz; 1; —1, 1; 
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Го; {02.000}, {C2,|000}, 7; Non-Centrosymmetric; without SOC 


I; (000;  Coz,Cay,7; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 11-111; 
Ra; 1; —1,—1,1; 
X; (111); Coz,Caoy,T; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 11-111; 
Ra; 1; —1,—1,1; 
R; (200); C,T; Ri; 1; 1,1; 
Re; 1; —1, 1; 
S; (404); Cos,T ; Ri; 1; 1,1; 
Re; 1; —1, 1; 
T; (210); Caz,T; Ta; 1; 1,1; 
Re; 1; —1, 1; 
W; (311); Co;C2y; Γι; 1; 1,1; 
HR»; 1; 1,—15 
Rs; 1; —1, 1; 
Ra; 1; —-1,—1; 
A; ГА/ГХ; C, T Cor; Ri; 1; 1,1; 
Re; 1; —1, 1; 
G; XG; Coz T Cre; Ri; 1; 1,1; 
R>; 1; —1, 1; 
P; TW; ο Γι; 1; 1; 
Βα; 1; —1; 
X; PX/TX; Coz,7 Coz; Ri; 1; 1,1; 
Rə; 1; —1, 1; 
F; XF; Che, T Cas; Ri; 1; 1,1; 
Rə; 1; —1, 1; 
D; SW; Cas; Rı; 1; 1; 
Ro; 1; —1; 
A; ГА/ГХ; Cay,7 Cos; Ri; 1; 1,1; 
Ro; 1; —1,1; 
U; XU; Cay, T Cos; Ri; 1; 1,1; 
Re; 1; —1,1; 
Q; RW; Coy; Ri; 1; 1; 
Ro; 1; —1; 
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SG 24 


Го: {C2z|404}, (C2,|2 30), T; Non-Centrosymmetric; without SOC 


Г; 


Q; 


(000); 


ΓΣ/ΓΧ: 


ХЕ; 


SW; 


; ГА/ГХ; 


XU; 


RW; 


ο T Cra; Ва; 


ο σου iF; Ry ; 
Ro; 


Coz σου ‚Т; Ry ; 


C», T; Ri; 


Cos,T; Ra; 


Сәг,Т; Ri; 


E,C2z ‚Сәу; Ro; 


Ro; 
Caz,T Cas; hBi; 
FH»; 
(λα; Ro; 
Ra; 
Cos, T Caz; Ra; 
Ro; 
Сәһ,Т Coz; Ra; 
Ro; 
Cox; Ro; 
Ra; 
Coy,T Coz; Ri; 
Ro; 
Coy,T Cos; Вл; 
Ro; 
Coy; Ro; 


Ra; 


1,1,1; 
1,—1,1; 
-1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,-1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
100,01, 033 


1,1; 


—1,1; 
1,1; 


C-1 WP; 1 
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Го; {C2z|000}, {0/000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; C2z,0y,7; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 11-111; 
Ra; 1; —1,—1,1; 
Y; (100); Cee T; Bi; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
X; (040); ο oy T; В; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
Z; (005); Сз,о,,7; Bay 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
U; (021); Coz,0y,7; Ва; 1; 11,1; 
Re; 1; 1,—1,1; 
Rs; 11-111; 
Ra; 1; —1,—1,1; 
T; (101); Coz,0y,7; Ri; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Ёз; 1; -1,1,1; 
Ra; 1; —1,—1,1; 
S; (110); C22,0y,7; Γι; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
R; (111); C22,0y,7; Ra; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
A; TY; бе, Coz; Ri; 1; 1,1; 
Re; 1; —1,1; 
D; XS; бе, Coz; Ri; 1; 1,1; 
Re; 1; —1,1; 
P; UR; σαι Coz; Ri; 1; 1,1; 
Re; 1; —1,1; 
B; ZT; σαι Coz; Ri; 1; 1,1; 
Re; 1; —1,1; 
У; TX; Oy,J oz; Ri; 1; 1,1; 
Re; 1; —1,1; 
C; YS; Oy; Tos; Ri; 1; 1,1; 
Re; 1; —1,1; 
Е; TR; σι σα; Ri; 1; 1,1; 
Re; 1; —1,1; 
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Н; УТ; 


Q; SR; 


G; XU; 


; бу, T ox; 


; C52,0y; 


C22,0y; 


C22,0y3 


C52,0y; 


B= ко πι πι πι πι = πι = πι π: = = ы = = = ы 
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Го; {C22|004}, {0,1002 }, 7; Non-Centrosymmetric; without SOC 


Г; (000; C2z,0y,7; Ri; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
R3; 1; —1,1, 1; 
Ra; 1; -1,—1,1; 
Y; (100; C2z,0y,7; Ви; 1; 1,1,1; 
Ra; 1; L,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
X; (020); Co4,0,,7; Bi; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; 1; —1,—1, 1; 
Z; (001); C2z,02,7; (Ho, Ra}; 2; i03,00,01; P-NSzurn; 
Ute; Rs}; 2; 103, —00,01; P-NSzurn; 
U; (011); C22,02,T; (Ho, Ra}; 2; i03,00,01; P-NSzurr; 
Ute, Rs}; 2; 403, —00,01; P-NSzurn; 
T; (101); Coz,05,7; {R2, Ra}; 2; d03,00,01; P-NSzurn; 
{Re, Rs}; 2; 103, —00,01; P-NSzurn; 
5; (110); Coz,0y,T ; Вл; 1; 1,1,1; 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
R; ($44); Coz2,T; (Fo, Ra}; 2; i03,00,01; P-NSzumni 
Ute; Rg}; 2; 103, —00,01; P-NSzurr; 
A; TY; 05,1] C22; Ri; 1; 1,1; 
Ro; 1; —1,1; 
D; XS; 05,1] C22; Ri; Te es 
Ro; 1; —1,1; 
Р; UR; о,,ТСә:; {Ri, Ri}; 2; со, —io2; | L-NSzurr; 
(fis, R2}; 2; --σο, -ἴσα; L-NSzurr; 
В; ZT; σει,ΤΟ»:; (Bi Ri}; 2; со, —io2; L-NSzuTR; 
{R2, R2}; 2; --σο, -ἴσα; L-NSzumTR; 
>; TX; Oy, σα Ri; 1; 1.1: 
Ro; 1; —1, 1; 
C; YS; Oy, σα Ri; 1; 1.1: 
Ro; 1; —1,1; 
Е; ТВ; σι Τσα {В\,Во}; 2; —403,01;  Ἱ-νβευτη: 
А; ZU; Oy, σα; {Ri, Ro}; 2; —t03,01; L-NSzurr; 
A; TZ; Coz;,0y; Ru 1: 1,1; 
Ro; 1; 1,—1; 
Rs; 1. 1,45 
Ra; 1; —1,—1; 
Н; YT; Coz;,0y; Ru 1: 1.1: 
Ro; 1; 1,—1; 
Rs; dds 
Ra; 1; —1,—1; 
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Q; SR; Coz,0y; Ra; 


Ra; 
G; XU; Coz,0y; Ri; 
Ro; 
Ёз; 
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chinaXiv 


Го; {C22|000}, {o,|004}, 7; Non-Centrosymmetric; without SOC 


Г; (000; C»;,0,,7; Ва; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ra; 1; -1,—1,1; 
Y; (400); C2z,0y,7; Ra; 1; 1,1,1; 
Ro; 1; L—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
X; (050): Coz,0y,T; Ra; 1; 1,1,1; 
Ro; 1; L—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
Z; (002); Oy,C2z,7; (Fa, Ra}; 2; io3, 00,01; P-WNLs; 
(Ro, Rs}; 2; 03, —00, 01; P-WNLs; 
U; (021); G, Co, T; (Ha, Ra}; 2; d03,00,01;  P-WNLs; 
(Ro, Rs}; 2; i03, —00, 01; P-WNLs; 
T; (101); Oy,C2z,7; (Fa, Ва}; 2; 103,00,01; P-WNLs; 
(Ro, Rs}; 2; ἰσα, —00, 01; P-WNLs; 
S; (110) Око Т} В; id 
Ro; 1; L—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
В; (111); oy,C2z,T; (Ro, Ra}; 2; i03,00,01; P-WNLs; 
(Ro, Rg}; 2; ἰσα, —00, 01; P-WNLs; 
Д; ГУ; 05,1] C22; Ri; 1; 1,1; 
Ra; У, В 
р; XS; 05,7] C22; Ri; 1; 1,1; 
Ro; I hi 
P; UR; σα, Caz; {Πι, Ro}; 2; —i03,01; WNL; T 
B; ZT; 05,1] Coz; {Βι, Πο}; 2; —i03,01; WNL; т 
У; FX; Oy, σα Ri; 1; 1,1; 
Ro; 1; —1,1; 
C; YS; Oy, σα Μι; 1; 1,1; 
Ro; 1; —1,1; 
Е; ТВ; συ σα {Ва, Һә}; 2; юз, —ю2; WNL; 
А; ZU; συ σα {Ri, R2}; 2; юз, —ю2; WNL; 
A; TZ | Couoy; Ri; 1; 1,1; 
Ro; 1; 1,—1; 
Rs; ЕЕ 
Ra; I =L=]; 
H; YT; C2z,0y;3 В, 1; 1,15 
Ro; 1; 1,-1; 
Rs; 1l; —1,1; 
Ra; 1; —1,—1; 
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Q; SR; Coz,0y; Ra; 


Ra; 
G; XU; Coz,0y; Ri; 
Ro; 
Ёз; 
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Го; {C22|400}, {0,1000}, 7; Non-Centrosymmetric; without SOC 


C; YS; бу; Ox; {Ri, Вә}; 
E; TR; σι σα (Ri, Ro}; 


03, —102; WNL; 
σα, —102; WNL; 


Г; (000); OC»50,,7; Ва; 1; 1,1,1; 
Ra; 1; L—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
Y: (100); Ox,0y,7; Rs; 2; 102,03, 00; P-WNLs; 
X; (050): C2z,0y,7; Ra; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
2; (001); C22,0y,T; Ва; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
U; (021); Coz,0y,T; Вл; l1: 14.1: 
Ro; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
T; (101); са,0у,7; Rs; 2; 102, оз, —00; P-WNLs; 
S; (4 10); Ox,0y,7; Rs; 2; ἴσο,σα,--σο; P-WNLs; 
R; (111); o2,0y,7; Rs; 2; 102, оз, —00; P-WNLs; 
A; ГУ; Ox, T Coz; Ri; 1; 1,1; 
Ro; 1; —1,1; 
р; XS; 05,1] C22; Ri; 1; 1,1; 
Ro; 1; —1,1; 
Р; UR;  oz,TC22; Ri; 1; 1,1; 
Ro; 1; —1,1; 
В; ZT; 05,1] C22; Ri; 1; 1,1; 
Ro; 1; —1,1; 
У; TX; Oy, σα; Ri; ТЕЛ 
Ro; 1; —1,1; 
2. 
2. 
А; ZU; σι σα; Ri; 1; 1,1; 

Ro; 1; —1,1; 
A; TZ | Conoy; Ri; 1; 1,1; 

Ro; 1; 1,—1; 

Rs; 1; —1,1; 

Ra; 1; -1,-1; 
H; YT; (μισο Hs; 2; —02,03; WNL; 
Q; SR; Coz;,0y; Rs; 2; —02,03; WNL; 
G; XU; Coz,0y; Ri; 1.1.1; 

Ro; 1; 1,—1; 

Rs; 1; 1,45 

Ra; 1; —1,—1; 


SG 29 
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Го; {C22|404}, {0,1001}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000); 


< 


πι πο na c 

< NIHI NIHI мн 

ορ Nie ne © 
ы © м 
ашы м 


νά 
£ 


UR; 


ZT; 


TX; 


YS; 
TR; 


ZU; 
TZ; 


; УТ; 
; SR; 


XU; 


C52,0y;T ; 


0z,Coz,T; 
C22,0y,T ; 


C2z,02,7 ; 
; C2z,02,7 ; 
; C2z,0y,T7 ; 


; Or ‚Сәг T: 
; Coz Ον T; 


Ox, T Caz; 


Ox, T Caz; 


Ox, T Caz; 


02,7 Coz; 


Oy σα; 


Oy;T 05; 


Oy σα; 


Oy, Toz; 


C22,0y; 


C22,0y; 
C22,0y; 


C252,0y; 


Ri; 
Ro; 


(Ro, Ra}; 
{ Re, Rs}; 
(Ro, Ra}; 
{ Re, Rs}; 
Uis, Rs}; 


Rs; 


(Rs, Rs}; 


Ri; 
Ro; 
Ri; 
Ra; 


{Ri, Ri}; 
{R2, R2}; 
{Ri, Ri}; 
{R2, R2}; 


Rı; 
Ro; 


{Βι, Ro}; 
{Ri, Ri}; 
(Ro, R2}; 
Un, R2}; 


Ri; 


к кою кою мю к π RP π 10 OM TS Ὁ πι πι d TN ιο P к πι πι 0 & ιο & кю 10 ι2 ιο πι πι = = 10 πι = = πι 


μη, 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
103,00,01; 
103, —00,01; 
ἴσα, 00,01; 


103, —00, 01; 


1Γο,2, 70,1, —Г2,2; 


102,03, —00; 


iLo,2, Гоа, —Г2,2; 


1.1; 

—1,1; 

1,1; 

—1,1; 

00, —102; 
--σο, —1023 
00, —102; 
--σρ, —102; 
1,1; 

—1,1; 

03, —102; 
—100, —102; 
ἴσο; —109; 
—103,013 
1.1: 

1,—1; 
—1,1; 


P-WNLs; 


P-NSzurr; 
P-NSzurr; 
P-NSzurr; 
P-NSzurr; 
DP; 
P-WNLs; 
DP; 


L-NSzurn; 
L-NSzurr; 
L-NSzurr; 
L-NSzurr; 


WNL; 

L-NSzurr; 
L-NSzurr; 
L-NSzurrR; 


WNL; 
WNL; 
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Го; {C22|400}, {0,1002 }, 7; Non-Centrosymmetric; without SOC 


Г; (000; C»;,0,,7; Ва; l Lig 

Ro; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ru; 1; —1,—1,1; 
Y; (100); 02,0y,7 ; Rs; 2; 102,03, —00; P-WNLs; 
X; (050): Coz,0y,T ; Вл; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ra; 1; -1,—1,1; 
Z; (001); oz,C22;,T; (Ho, Ва}; 2; ios, 00,01;  P-WNLs; 

(Ro, Rs}; 2; 03, —00,01; P-WNLs; 
U; (021); O2,C2z,7; {R2, Ra}; 2; ісз, 00,01; P-WNLs; 

(Ro, Rs}; 2; 03, —00, 01; P-WNLs; 
Т; (101); Oy,Coz,T; Rs; 2; 102,03, —00; P-WNLs; 
5; (210); Ox,0y,7; Rs; 2; 102, оз, —00; P-WNLs; 
В; (211); су,Сәг,Т; Rs; 2; 102, σα, —00; P-WNLs; 
Д; ГУ; 05,7] Coz; Ri; 1; 1,1; 

Ro; 1; —1,1; 
D: XS; Ox, T Coz; Ri; 1; 1,1; 

Ra; 1; —1,1; 
P; UR; Ox, T Caz; {Ri, R2); 2; —io3, 01; WNL; 
B; ZT; Ox, T Caz; {Ri, Во}; 2; —io3, 01; WNL; 
x; DX; Oy, Tos; Μι; 1; 1,1; 

Ro; 1; —1,1; 
C; YS; συ Toz; (Ri, Πο}; 2; cs,—ic2; WNL; π 
Е; ТВ; Oy, Tos; Μι; 1; —i, 1; 

Ro; 1; 4,1; 
A; ZU; Oy, 10s; {R1, Вә}; 2; —io3, -ἰσο; WNL; T 
A; TZ; (μισο Ri; 1; 1,1; 

Ra; 1; 1,—1; 

Rs; 1; —1,1; 

Ra; 1; —1,—1; 
Н; УТ; Coz,0y; Hs; 2; —02,03; WNL; 
Q; SR; Coz;,0y; Rs; 2; —02, 03; WNL; 
G; XU; Coz;,0y; Ru 1; 1,1; 

Ra; 1; 1,—1; 

Rs; 1; —1,1; 

Ra; 1; —1,—1; 


SG 31 


5. SG 31-40 


202102.00016\1 


chinaXiv 


Го; {С.|202 }, {0,1000}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000); 


NIHI NIHI tope] 
NIF ne © 


= N TE 
ES 533. Š d 


N 
© 


D 


YT: 
; SR; 


XU; 


n= © Nie 
< <s 


м 


Co; ‚ту E fü ; 


Ra; 


; (Ro, Ra}; 
{ Re, Rs}; 
; (Ro, Ra}; 
{ Re, Rs}; 
; Rs; 


Rs; 


Uni, Ro}; 
{Πι, Ro}; 


Ri; 
Ro; 


{Ri, R2}; 
{Ri, R2}; 
{Ri, Ri}; 
{R2, R2}; 


Ri; 
Ra; 


Ra; 


B= кык π: πι NO МЮ N к π: ὦ α« π: = = Lor. b) ο N МЮ МЮ NN == π: = = 


1,1,1; 

1. — 1.1: 
—1,1,1; 
-ᾱ,--1,1: 


; 102,03, -σο; P-WNLs; 


1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

103,00,01; P-NSzurn; 
ἴσα, —00,01; P-NSzurr; 
103,00,01; P-NSzurn; 
ἴση, —00,01; P-NSzurr; 
ἶσα; σα, —00; P-WNL/NS; 
102,03, —00; P-WNLs; 
ἶσα; σα, —00; P-WNL/NS; 
1,1; 

—1,1; 

1,1; 

—1,1; 

—io3, 02; L-NSzurr; 


—103, —102; L-NSzurr; 


1.1; 

-1,1; 

03, —102; WNL; π 
03,01; L-NSzurn; 

со, —02; | L-NSzumTR: 


-σο, —102; L-NSzurr; 
11; 
1,—1; 


SG 32 
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Го; {C22|440}, {01050}, T; Non-Centrosymmetric; without SOC 


Г; (000; Co2,0y,7; Ri; $1,1, 1; 
Ro; у= 115 
Rs; ; —1,1,1; 
Ra; πω αὶ 


У; (500); o2,C22,7; Rs; 
X; (010); oy,C2z,7; Rs; 


ἴσα, σα, —00; P-WNLs; 
i02, 03, —00; P-WNLs; 


Z; (003); C22,0y;T; Ri; ; 1,1,1; 

Ra; к=; 

Вз; ‚—1,1,1; 

Ra; кы, 1; 
U; (011); oy,C2z,T; Rs; ; 102,03, —00; P-WNLs; 
Т; (202); Ox,C2z,7; Rs; ; 102,03, —00; P-WNLs; 
S; (110); σα,Ο2:,Τ; { Во, Ва}; 2; оз, 00,01;  P-WNLs; 

(Ro, Rs}; 2; ἴσα, —00, 01; P-WNLs; 
R; (111); o2,C22,T; { Во, Ва}; 2; оз, 00,01;  P-WNLs; 

(Ro, Rs}; 2; ἴσα, —00, 01; P-WNLs; 
A; TY; sx Caz; Ri; ; L1 

Ro; к= 
D; ХЗ; σ.,ΤΟ»:; (Ri, Ra}; 2; 03,013 WNL; 
P; UR; Ox, T Caz; {Ri, Во}; 2; 03,01; WNL; 
B; ZT; Ox,7 Caz; Ri; ; Ll 

Ro; poh 
У; TX; о,Тоз; Ri; r 51 

Ro; ; —1,1; 


С; УЗ; | oy Tos; (Ri, Ro}; 
E; ТВ; σι Τσε {R1, Ro}; 


σα, —109; WNL; 
сз, —109; WNL; 


А; ZU; σι Τσι; Ri; ; 1,1; 
Ro; =L 
A; TZ; Coz,0y; Ri; ; 1415 
Ro; ; 1,—1; 
R3; πμ. 
Ва; = 
Н; УТ; Coz,0y; R5; ; —02,03; WNL; T 
Q; SR; C2z,0y,L; Rs; ; 1,-7,1,; 
Re; ; —1,—i,1; 
R7; E AE 
Rs; 


D ο dm abe Е ae du dU μα δν ЕЕ ЕЕ РР ὃν δι επ (o ΓΕ doe Be GO ΓΕ ΓΕ d ED 
| 
n 
Se 
` = 


G; XU; Caz,0y; Rs; 


9 
p 

| 
S 
Q 
hy 
2 
E 
E 
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SG 33 


Го; {C22|$44}, {oy|044},7; Non-Centrosymmetric; without SOC 


Г; 


Q; 


(000); 


х 


— 

ык NIH! © 

nie C юе 

[se] N| мін 
x= 


— 


DX; 


YS; 
TR; 


ZU; 
ΓΖ; 


; УТ; 


SR; 


XU; 


Co; ‚Су T3 


Ox,C2z,T; 
Oy,C2z,7; 
C»52,02,7 ; 


; C22,0y,T ; 
; Cozy, T; 
; Gy Co; T; 


; Сәг ‚Су Ws 


Ox, T Caz; 
Ox, T Caz; 
Ox, T Caz; 
02,7] Caz; 


Oy;T Ox; 


Oy, T 05; 


Oy, T ox; 


Oy, T ox; 


C52,0y; 


C252,0y; 
C25z,0y, E; 


C22,0y; 


Ri; 
Ro; 


Rs; 
Rs; 
{ Ra, Ra}; 
Ute, Rs}; 
Rs; 
(Rs, Rs}; 
{ Ra, Ra}; 
Ute, Rs}; 
Uis, Ra}; 
Ute, Rs}; 
Ri; 
Ro; 
{Ri, R2}; 
{Ri, R2}; 
Im, Ri}; 
Uis, R2}; 
Ri; 
Ro; 
LU, Ra}; 
{Ri, Ri}; 
(Ro, R2}; 
Im, R2}; 
Ri; 
Ro; 


Rs; 


Ки 1s 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
102,03, —00; 
103, 00,01; 
ἶσα, —00,01; 
102,03, —00; 
iDo,2, Го,1, —Г2,2; 
103, 00, 01; 
103, —00, 01; 
i03, 00, σι; 
ἶσα, —00,01; 
1,1; 

—1,1; 
03,01; 

03, —102; 
00, —102; 
--σο, —192; 
1,1; 

—1,1; 

03, —102; 


—100, —102; 


P-WNLs; 
P-WNLs; 
P-NSzuTR 
P-NSzuTR 
P-WNL/NS; 
DP; 
P-WNLs; 
P-WNLs; 
P-NSzuTR 
P-NSzuTR 


WNL; 

L-NSzurrR; 
L-NSzurr; 
L-NSzurr; 


WNL; 

L-NSzurr; 
L-NSzurr; 
L-NSzurr; 


WNL; 


WNL; 
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Го; {C22|$40}, {01052 },7; Non-Centrosymmetric; without SOC 


Г; (000); Co2,0y,7; Ва: 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ва; i =1y=1,1, 
Y: (100); Ox,C2z,7; Rs; 2; ἴσα, σα, —00; P-WNLs; 
X; (050): Oy,Coz,T ; Rs; 2; 102,03, —00; P-WNLs; 
2; (005); oy,C22,7; (Ra, Ва}; 2; d03,00,01;  P-WNLs; 

{Βο, Rs}; 2; ἴσα, —00, 01; P-WNLs; 
U; (023); Ox,C2z,7; Rs; 2; 102, оз, —00; P-WNLs; 
T; (101); Oy,Coz,T; Rs; 2; 102, оз, —00; P-WNLs; 
S; (110); oy,C22;T; (Ra, Ва}; 2; оз, 00,01; P-WNLs; 

{Βο, Rs}; 2; ἴσα, —00, 01; P-WNLs; 
В; (111); Coz,0y,T; Ri; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ва; L =1;,=1; 1; 
A; ГУ; Gx T Caz; Ri; 1; 1,1; 

Ro; 1; —1,1; 
D ХЗ; о. О; {Πι, Ro}; 2; 03,01; WNL; т 
Р; UR; o2,;7C2z; Ri; 1-51; 

Ro; 1; 2,1; 
B; ZI; Ox, T Caz; {Ri, R2); 2; —i03,01; WNL; π 
X; DX; Oy, σα; В; 1; 1.1; 

Ro; 1; —1,1; 
C; YS; Oy, Tos; (Ri, Πο}; 2; cs,—ic2; WNL; п 
E; ТВ; ocyTos; Ry 1; =i; 1; 

Ro; 1; 2,1; 
A; ZU; oy,;Tox; (Hi R2}; 2; -ἰσα, —i03; WNL; т 
A; TZ; Coz,0y; ΠῚ; 1; 1,1; 

Ro; 1; 1,—1; 

Rs; 1; —1,1; 

Ва; == 
Н; УТ; Coz,0y; R5; 2; —02,03; WNL; т 
О; 5В; Coz,0y,E; Rs; 1; 1, -4, 1; 

Ra: 1; —1,—,1; 

Rz; 1; 1,4,1; 

Rs; 1; —1,%, 1; 
G; XU; Coz,0y; — Hg; 2; ση, — i03; WNL; T 
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I^: {Ο»:|000}, {συ|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; Coo, 7; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 
Y; (250); C22,0y,T; Ва; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,-1,1; 
Z; (001); C2z,0y,7; Ва; 1; 1,1,1; 
Ro; 1; 1,-1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
T; (GBB Саъ Ru Ἡ L11 
Re; 1; 1,-1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1,1; 
5; (010); ΟΤΙ Ri; 1; 1,1; 
Re; 1; —1,1; 
R; (021); ο, Ri; 1; 1,1; 
Re; 1; —1,1; 
A;TZ Coz,0y; Ri; 1; 1,1; 
Rə; 1; 1,—15 
Ёз; 1; —1,1; 
Вл; 1; —1,—1; 
Н; УТ; Соу В; 1; 1,1; 
Rə; 1; 1,—1; 
Ёз; 1; —1,1; 
Вл; 1; —1,—1; 
D; SR; Сәг; Fi; 1; 1; 
Ro; 1; —1; 
А; ZT; | oyTos; Ri; 1; 1,1; 
Re; 1; —1,1; 
У: ГҮ: Oy, То; В; 1; 1,1; 
Re; 1; —1,1; 
A; ГА; σε,ΤΟ»:; Ri; 1; 1,1; 
Re; 1; —1,1; 
В; ZB; ow7C»; Ri; 1; 1,1; 
Re; 1; —1,1; 
G; Та; oz,7C2z; Ri; 1; 1,1; 
Re; 1; —1,1; 
F; YF; Ox,7 Cos; Ri; 1; 1,1; 
Re; 1; —1,1; 
E; TE; Oy; TOs; Ry 1; 1,1; 
Re; 1; —1,1; 
C; УС; oyTos; Ry; 1; 1,1; 
Re; 1; —1,1; 
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Г; (000); Coz,0y,7; Ri; 1; 1,1,1; 
Ro; li 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1,1 
У; (220); C2z,0y,7; Ri; 1; 1,1,1; 
Ro; 1. L-1.5 
Rs; 1; —1,1,1; 
Ra; =L- 
2; (002); C22,0y;T; (Ra, Ва}; 2; ἴσα,σοισι; P-NSzrn; 
(Ho, Rs}; 2; i73, —00,01; P-NSzrn; 
T; (333); C220y:T; (Fo, Ва}; 2; іоз,оо,о1; P-NSzTR; 
(Ro, Rs}; 2; ἰσα, —00,01; P-NSzrn; 
S; (020); Cos, T; Ta; 1; 1,1; 
R2; Бы = 
В; (011); Ο.Τ: Ҷ{Рә, Ra}; 2; ἶσα,σι; P-NSzrn; 
A; TZ; Co;0y; Ra; 1; 1,1; 
Ro; 1; 1,-1; 
Rs; 1; —1,1; 
Ra; 1; —1,—1; 
H; YT; C22,0y; Γι; 1; 1,1; 
Ro; 1; 1,-1; 
Rs; 1; —1,1; 
Ra; 1; —1,—1; 
D; SR; Сәг; Ri; 1; 1; 
Ro; 1; το 
А; ZT; σι Tos; {В, Ri}; 2; σο, -ἴσο; — L-NSzrn; 
{R2, Ro}; 2; --σο,--ἴσοι L-NSzrn; 
X; ГУ; σι σα Ri; 15 1.1; 
Ro; 1; —1,1; 
А; ГА; oxTCo; B; 1; 1,1; 
Ro; iL 
В; ZB; σε,ΤΟ3:; (Ri, Π2} 2; --ἶσα,--ἴσοι L-NSzrr; 
G; TG;  ez/TCos {Ri, R2}; 2; —io3,—-io2; L-NSzmm; 
Е; ҮЕ; o2,7C2z; Ва; DI 
Ro; = 
Е; ТЕ; συ Τσο {Ri, Ri}; 2; со, №05; — L-NSzrm; 
{В2, R2}; 2; --σο, -ἰσα; L-NSzrr; 
С; УС; Oy, То; Ri; 1; 1,1; 
Ro; iy Lnd 
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Го; {C2z|000}, {о,|002 }, T; Non-Centrosymmetric; without SOC 


Г; (000); Co2,0y,7; Ва: 1; 1,1,1; 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ва; Пе. 
y; (440); C2z,0y,7; Ri; ТЕ 
Ro; 1; 1,=1,1; 
R3; 1; —1, 1,1; 
Ва; i =1,=1, 1; 
Z; (002); Ox,C2oz,7; (Ro, Ва}; 2; 103, 00,01; P-WNLs; 
(Ro, Rs}; 2; ἴσα, —00, 01; P-WNLs; 
T; (444); o,C22,T; { Во, Ra}; 2; 03, 00,01; P-WNLs; 
(Ro, Rs}; 2; ἴσα, —00, 01; P-WNLs; 
S; (010); Ο.Τ: R; GLI 
Ro; 1; —1,1; 
R; (011); С.Т; R; 1; 1,1; 
Ro; i —1,1; 
А; TZ Cazoy; Ра; l; 1,1; 
Ra; "ΝΡ κατ 
Ёз; 1; —1,1; 
Ra; i =L= 
H; УТ;  C22,0y; Κι; 1; 1,1; 
Ra; del =l 
Rs; 1; —1,1; 
Ra; 1; =L=; 
D; SR; Сәг; Ri; 1; 1; 
Rə; 1; —1; 
A; ZT; Oy, T0s; {R1, Πο}; 2; —ісз, —io2; WNL; T 
X; ГУ; σι Τσι Ry 1; 1,1; 
Ro; 1; —1,1; 
A; ГА; о. С2.; Ri; 1; 1,1; 
Ro; L —1,1; 
В; ZB; oex,TCos {Βι, Πο}; 2; —io3,01; WNL; 
G; TG; σα Оз; {Πι, Πο}; 2; —io3,01; WNL; 
Е; УЕ; o2,7C2z; Ri; 1; 1,1; 
Ro; 1—1 1; 
Е; ТЕ; σι σα {Πι, Rə}; 2; —io3, —402; WNL; т 
С; ҮС; Oy, Toz; Ri; 1; 1,1; 
Ro; 1; —1,1; 
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I^: (C>,|0001, ío,|0001, 7; Non-Centrosymmetric; without SOC 


Г; (000; Coy0,,7; Ri; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Ra; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
Y; (440); Coy,0x;7; Ri; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
Z; (005); Coy,05,7; Ra; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1, -1,1; 
T; (222); Сәу,оз,Т; Ri; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Ra; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
5; (010); σ.,Τ; Ri; 1; 1,1; 
Re; 1; -1,1; 
R; (011); 02,7; Rı; 1; 1,1; 
Re; 1; -1,1; 
A; Τζ; o2,Toz; Ri; 1; 1,1; 
Rə; 1; -1,1; 
Н; УТ; ог,То; Ry; 1; 1,1; 
Rə; 1; —1, 1; 
D; SR; E,Toz; В; 1: 1,1; 
А; ZT; σε Τόν; Ri; 1; 1,1; 
Rə; 1; —1, 1; 
У; ГУ; о. Cay; Ri; 1; 1,1; 
Rə; 1; —1,1; 
A; ГА; Όσο δι; 1; 1,1; 
Re; 1; 1,-1; 
Ra; 1; —1, 1; 
Ra; 1; -1,-1; 
В; ZB; Со; Ri; li 1,1; 
Re; 1; 1,—1; 
Ra; 1; —1, 1; 
Ra; 1; —l,—l; 
С; TG; Со»; Ri; 1; 1,1; 
Re; 1; 1,-1; 
Ra; 1; —1, 1; 
Ra; 1; -1,-1; 
Е; УЕ; Cayo; Ri; 1; 1,1; 
Re; 1; 1,—1l; 
Ra; 1; —1, 1; 
Ra; 1; -1, -1; 


202102.00016v1 
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E; TE; c; T Cay; Ri; 1; 


Ra; 1; 
С; YC; 02,7 Cay; Ri; 1; 


2 


Πο; 1; 


1,1; 
—1,1; 
1,1; 
—1,1; 
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Го; {C2y|000}, {о+|1 30), 7; Non-Centrosymmetric; without SOC 


Г; (000); Coy,o2,7; Ri; 1; 1,1,1; 
Ro; 1; L—-L1; 
R3; 1; —1, 1,1; 
Ra; ==. 
У; (220); €Coy,05,7; Bi; 1; Lll; 
Ro; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; У; 
Z; (005); C2y,o2,7; Ri; 1; 1,1, 1; 
Ro; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1 
T; (444); Cay,o2,T7; Ва; 1 Lll 
Ro; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
S; (050); 02,7; — (Ro Ra}; 2; io3,01;  P-WNL; 
R; (011); 02,7; {52, Ra}; 2; 03,01; P-WNL; 
A; TZ; Ox,J oz; Ri; 15; 1,1; 
Ro; 1; —1,1; 
Н, УТ; os, Toz; Ri; 1; —1,1; 
To; 1; 1,1; 
D; SE; Eo; (Ri, Ri}; 2; 00,-io2; WNL; т 
А; ZT; о. О; Ri; ld 
To; 1; -Ll 
У; ГУ;  oLnTC»; Ri; 1; 1,1; 
To; 1; =1,1; 
A; ГА; Coca; Ri; 15 1,1 
To; 1; 1,—1; 
Rs; 1; -Ll 
Ra; 1; -1,-1; 
В; ZB; C2y,0z; Κι; 1; 1,1; 
Вэ; 1;1,—1; 
Ёз; 1; —1,1; 
Ra; 1; —-1,-1; 
G TG; Соро; Ra; 1; 1,—1; 
Ra; 1; 1,1; 
Ёз; 1; —1,—1; 
Ra; 1; —1,1; 
F; YF; Соус; Ri; 1; 1,—1; 
R2; 1; 1,1; 
Ёз; 1-1; 
Ra; 1; —1,1; 
E; TE; G. T Coy; Ri; 1; 1,1; 
Ro; 1; —1,1; 
C; YC; G, T Coy; Ri; 1; ld 
Ro; 1; —1,1; 
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Го; {C2y|000}, {o2|004}, 7; Non-Centrosymmetric; without SOC 


Г; (000); C2y,o2,7; Bi; 1:15 

Вэ; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ra; 1; -1,-1,1; 
Y; (220); Cay,oe,T; Ri; I 1;1,1; 

Вэ; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ra; 1; -1,-1,1; 
Z; (005); o2,Coy,7; Rs; 2; ἴσα, σα, —с0; P-WNLs; 
T; (522); oc,Cay,T; Bs; 2; 102, аз, —09; P-WNLs; 
5; (050); 02,7; Ri; 1:10 

Вэ; 1; —1,1; 
В; (023); 02,1; fü 1; 1,1; 

Вэ; 1; —1,1; 
A; TZ; Ox,J oz; Ri; 1; 1,1; 

Вэ; 1; —1,1; 
Н; УТ; Ox,J oz; Ri; 1; 1,1; 

Вэ; 1; —1,1; 
D; SR; Έ Τσι Κι; ls 1.1: 
А; ZT; 02,7 Су; (Ro, Ва}; 2; 03,01; WNL; π 
У; ГУ; Oz] Cay; Ri; 1; 11; 

ЯЫ 1; -1,1; 
A; TA; C2y,0z; Ri; 1; 1,1; 

Ro; 1;.1,—H 

Rs; 1; —1,1; 

Ra; I; ==, =]; 
В; 28: Oz,Coy; Rs; 2; ση, σα; WNL; T 
G; TG; σ.ιόο Rs; 2; 02,03; WNL; T 
F; YF; C2y,0z; Ri; ] LI; 

Πο; 1; 1,—1; 

Rs; 1; —1,1; 

Ra; 1; —1,—1; 
E; TE; 905,7 Cay; (Ra, Ra}; 2; 03,01; WNL; T 
C; УС; о. 5; Ri; 1; 1,1; 

Вэ; 1; —1,1; 
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6. SG 41-50 


Го; {С2|000}, {021444}, T; Non-Centrosymmetric; without SOC 


Г; (000); 


B; ZB; 
G; TG; 
Е; YF; 


C24,05,7 ; Ri; 


; C24,05,7 ; 


G; T Cay; 
Oz УТ Cay; 


Ra; 


1.1.4: 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1.1.4: 

1,—1,1; 

—1,1,1; 

-1,-1,1; 

102,03, —00; P-WNLs; 
ἴσο,σα,--σο; P-WNLs; 
103,01; P-WNLs; 
103,01; P-WNLs; 
1,1 

—1,1; 

—1,1; 

1,1; 

σο,--ἴσο; WNL; π 
03,01; WNL; π 
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T'S; {0221000}, (6,000), 7 ; 


Г; 


бы 


©; 


(000); 


XG/XY; 


; YH/YX; 


ZQ; 


PX 


YC/YZ; 


ZA/ZY; 


XU; 


; ГУ/ГА; 


C» ‚Су T; 


C2z,0y,T; 


C5z,0y,T ; 


C5z,0y,T ; 


ET; 


C2z,0y; 


C52,80y; 


C2z,0y; 


C22,0y; 


Oy, T Oz; 


Oy, T ox; 


Oy, T ox; 


Oy, T Oz; 


Ox, T Caz; 


Rai; 


к кык πι πι πι ым πι ы ымы ы ы πι ы πι πι ы πι ы ы ы ы ы πι πι ы ы πι ы ы πι ы πι ы ы ы ы ы ы ы ы ы ы π᾿ 


Non-Centrosymmetric; without SOC 


‚1,1,1; 
; 1, —1, 1; 


=1, 1, 1; 
—1,-1, 1; 


‚1,1,1; 
; 1, —1, 1; 


—1, 1, 1; 
—1,-1, 1; 


‚1,1,1; 
; 1, —1, 1; 


—1,1,1; 
—1,—1, 1; 


‚1,1,1; 
; 1, —1, E 


—1, 1, 1; 
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D; XD/XZ; cx ,T C22; Bi; 


Ro; 


В; ZB/ZX; oz,T C22; Ri; 


В; YR; 


SG 43 


Ox, T Caz; 


Ro; 
Ri; 
Ro; 


1,1; 
—1, 1; 
1.1; 
-1,1; 
1.1: 
-1,1; 


rf: {C22|003}, {0,1200}, T; Non-Centrosymmetric; without SOC 


I; (000); 


юе wie C 

Nin © Miel 

C» νι” шні 
4 


3; ГХ/ГУ; 


C; YC/YZ; 
A; ZA/ZY; 
U; XU; 


A; ГУ/ГА; 
D; XD/XZ; 


B; ZB/ZX; 
R; YR; 


Co; Oy VN, 


σα ο.) 
Oy,C2z,7 ; 
Oz,Coz,T; 


ΕΤ; 


C22,0y3 


C22,0y3 
C22,0y3 


C5;,0y,E; 


Oy; ox; 


συ σα; 
Oy, σα; 


Oy, σα; 
σα ,J Coz ; 
σα ‚7 Co; ; 


σα ‚7 Co; М 
σα T Caz ; 


Ri; 
Ra; 


1.1. 1: 

1,—1, 1; 

—1,1,1; 

—1,—1,1; 

102,03, —00; P-WNLs; 
102,03, —00; P-WNLs; 
103,00,01; P-WNLs; 
103, —00,01; P-WNLs; 


02, —103; WNL; 
—02, 03; WNL; 


03, —102; WNL; 
—103, —102; WNL; 


703,01; WNL; 
—103, σι; WNL; 


87 


SG 44 


202102.00016v1 


chinaXiv 


Го; {C2z|000}, {0,1000}, 7; Non-Centrosymmetric; without SOC 


Г; (000);  Coz,0y,7; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —-1,—1,1; 
X; (221); C2z,0y,7; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —-1,—1,1; 
В; (500); oy,7; Ri; 1; 1,1; 
Re; 1; —1, 1; 
S; (101); Τι Ri; 1; 1,1; 
Re; 1; —1, 1; 
T; (440); СТ; Ri; 1; 1,1; 
Re; 1; —1, 1; 
W; (311); OC»Tos Ri; 1; 1,1; 
Re; 1; —1, 1; 
A; TA/TX; Caz,0y; В; 1; 1,1; 
Re; 1; 1,—1; 
Ra; 1; —1,1; 
Ra; 1; —-1,—1; 
G; XG; C22,0y; Ri; 1; 1, 1: 
Re; 1; 1,—1; 
Rs; 1; —1,1; 
Ra; 1; —1,—1; 
P; TW; (λα; Ri; 1; 1; 
Ro; 1; —1; 
X; ГУ/ГХ; σι Τσε Ri; 1; 1,1; 
Rə; 1; —1,1; 
Е; ХЕ; Oy,T ox; Ry; 1; 1,1; 
Re; 1; —1, 1; 
D; SW; ЕЛ о; Γι; 1; 1,1; 
A; ГА/ГХ; о„,7 Сз; В\; 1; 1,1; 
Re; 1; —1,1; 
U; XU; 05,1 Caz; Ri; 1; 1,1; 
Re; 1; —1,1; 
Q; RW; E,Toy; Γι; 1; 1,1; 
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Го; {Ο2.|000}, {oy|4 40}, T; Non-Centrosymmetric; without SOC 


Г; (000;  C»40y,7; Ri; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
Вз; 1; —1,1,1; 
Ra; L 1,151 
X; (221); C2z2,0y,7; Ri; 1; Lll 
To; 1; 1,=1,1; 
R3; 1; —1, 1,1; 
Ra; 1; =1;=1,1; 
R; (200); 0,7; (H5, Ra}; 2; 103,01; P-WNLs; 
S; (201); 0,7; (Ha Ra}; 2; юз,0; — P-WNLs; 
Ts (110); СТ; RF; 1; 1,1; 
To; 1; =; 
Wi (311); Cas Tos; {Ri, Ri}; 3; σο, -ἴσο; P-WNLs; 
(Ha, R2}; 2; --σο,--ἴσοι P-WNLs; 
A; TA/TX; Caz,0y; Ri; 1; 1,1; 
To; 1; 1—1; 
Rs; 1; -1,1; 
Ra; 1; =1,=1; 
G; ХС; Οσο Ва; 1; 1,1; 
To; 1; 1,—1; 
Вз; 1; —1,1; 
Ra; 1; =1,=1; 
P; TW; Сәг; Ri; LE 
Ro; 1; —1; 
X; ГУ/ГХ; σι Τσι Ri; 1; 1,1; 
Ro; 1; —1,1; 
Е; ХЕ; Oy,J 0%; Ri; 1; 1,1; 
Ro; 1; —1,1; 
D; SW; E Tos; {Ri, Ri}; 2; o0,-io2; WNL; т 
A; ГА/ГХ; о„,7 Сз; Γι; 1; 1,1; 
To; 1; —1,1; 
U; XU; oz, T Coz; Ri; 1; 1,1; 
To; 1; —1,1; 
Q; RW; Е Toy; {В1, Ri}; 2; σο,-ἴσο WNL; π 


SG 46 
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Го; {Ο2.|000}, {01054}, T; Non-Centrosymmetric; without SOC 


Г; (000;  C»40y,7; Ва: 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
Вз; 1; —1,1,1; 
Ra; L 1,151 
X; (221); C2z2,0y,7; Ri; 1; Lll 
Ro; 1; 1,=1,1; 
R3; 1; = 1,1,1; 
Ra; 1; —1,=1,1; 
R; (200); 0,7; Ri; 1; 1,1; 
Ro; 1—1, 1; 
S; (201); 92,7; {R2, Ra}; 2; ἴσασι; P-WNLs; 
T; (110); ΟΤΙ Γι; 1: 1, 1; 
Ro; 1; —1,1; 
W; (311); CosoTos {а,ә}; 2; σα, —ioz; P-WNL; 
A; ГА/ГХ; Caz,0y; R 1; 1,1; 
Ro; 1; 1,—1; 
Rs; 1; -1,1; 
Ra; 1; =1,=1; 
G; ХС; Οσο Ва; 1; 1,1; 
Ro; 1; 1,—1; 
Ёз; 1; —1,1; 
Ra; 1; =1,=1; 
P; TW; Сәг; Ri; LE 
Ro; 1; —1; 
X; ГУ/ГХ; σι Τσι Ri; 1; 1,1; 
To; 1; —1,1; 
Е; ХЕ; συ Tos ΕΙ; 1; —1,1; 
To; 1, 1,1; 
D; SW; E Tos; {Ri, Ri}; 2; оо, -ἰσο; WNL; т 
A; ГА/ГХ; o2,7C2z; Ri; 1; 1,1; 
Ro; I; —1,1; 
U; XU; Ox,T C2z; Ri; 1; 1,1; 
Ro; 1; —1,1; 
Q; RW; E Toy; Ri; 1; 1,1; 


202102.00016v1 
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SG 47 


Го; {Сә |000}, {C2y|000}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000); С>.,Сэ,,Г,Т; 


У; (100); Co4,C2,,1,7; 


X; (020); ο ο 1,7; 


Z; (002); С2.,Оэ ГЛ; 


U; (011); C24, CoL, T; 


Ri; 
Ra; 


1, 1, 1, 1; 
—1,1,1,1; 
1,;—1,1,1; 
—H =l I; 
1,1, —1,1; 
-1,1,-1,1; 
1..--1.--1.1; 
===]; 
1,1,1,1; 
—1,1,1,1; 

І, —1,1,1; 
= 11 
1,1, —1,1; 
-1,1,-1,1; 
1, —1,—1,1; 
===]; 
1,1,1,1; 
—1,1,1,1; 

І, —1,1,1; 
===, 1.1: 
1,1, —1,1; 
-1,1,-1,1; 
1,—1,—11; 
—1,-1,—-1,1; 
1,1,1,1; 
—1,1,1,1; 

І, —1,1,1; 
= 1. 1.1: 
1,1, —1,1; 
—1,1,—1,1; 
Jes le 
—1,—1,—1,1; 
1,1,1,1; 
—1,1,1,1; 

ly cL. 
= 
1,1, —1,1; 
—1,1,—1,1; 
а 
—1,—1,—1,1; 


91 


202102.00016v1 


chinaXiv 


Ro; 
Ёз; 


T; (101); Co, CoL, T; Ri; 
S; (110); ο κο LT; 

В; (tit); ο ο 1,7; 

А; ГУ; Cosy;,oxT; 

D; XS; Co Ga IT; 

P; UR; οσο IT; 

В; ZT; ©з; 

x; TX; —Coso.IT; 

C; YS;  Coz,02,IT; 


1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
-1,-1,1,1; 
1.1..--1.15 
-1,1,-1,1; 
1.--1.--1.1: 
—1,—1,—1,1; 
1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,-1,1,1; 
1,1,—1,1; 
=] μμ 
1,—1,—1,1; 
—1,—1,—1,1; 
1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,—1,1,1; 
11,—1,1; 
—1,1,—1,1; 
l-l-i,t 
—1,—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,-1,1; 
1.1.1 
1,—1,1; 
—1,1,1; 
—1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
μμ; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,-1,1; 
LEL 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
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H: 


Q; 


TR; Coz,02,IT; 


ZU; Co.,c;,IT; 


TZ; C22,0y, IT; 


УТ; C22,0y, IT; 


SR; C2z,0y, IT; 


XU; C2,,0,,IT; 


B= πὶ πι = πι πα πι πα = πι = = πι ым πι ы = ы ы = ы ы = ы 


1,1,1; 


;1,—1,1; 
Ped. 
;o—1,—1,1 
zd 
;1,—1,15 
Ph 1; 1: 
1—1 
μις 
;1,—1,1; 
ied, 

r= 1, 1, 1; 
odds 
L11; 
icd, 
Peg. 
23.11; 

id. 15 
=i 1: 
pa, ДБ 
LLI 
τοι 1; 

r —1, 1; 1; 


—1, =I, 1; 


93 


SG 48 


202102.00016v1 


chinaXiv 


Го; {C22|000}, {C2y|000}, (1|2 2 3), T; Centrosymmetric; without SOC 


; 1,—1,1; 

; —1,1,1; 

; -1,-1,1; 
D; XS; Oz,Coy,IT; Rs; 2; 02,03,—i01; WNL; T 
P; UR; Oz Coyl T; Rə; 1; —i,1,1; 
24,151; 

; —i, —1,1; 
; à,—1,1; 
B; ZT; o2,Coxy,JIT; Rs; 2; 02,03,—i01; WNL; т 
У; DX; | Coo,IT; В; 1; 1,1,1; 

; 1,—1,1; 
; —1,1,1; 


; —1,-1, 1; 


Г; (000; Co4Cx,LT; Ri; 1; 1,1,1,1; 
Re; 1; —1,1,1,1; 
Rs; 1; L,—1,1,1; 
Ra; 1; -1,—1,1,1; 
Rs; 1; L,1,—1,1; 
Re; 1; —-1,1,—1,1; 
Вт; 1; 1,-1,-1,1; 
Rs; 1; —1,—1,—1,1; 
У; (100); c4LCoyT; Rs; 2; io2,03,00,-00; P-WNLs; 
Πιο; 2; 102,03, —00, —00; P-WNLs; 
X; (010); oy,J,C2e,7; Rs; 2; io2,03,00,—00; P-WNLs; 
Rio; 2; ἦσο, σα, —00, —00; P-WNLs; 
Z; (003); oe,I,C2z,7; Rs; 2; 402, 03,00, -σο;  P-WNLs; 
Πιο; 2; 102, σα, —00, —00; P-WNLs; 
U; (011); o2,I,C2y,T; Rs; 2; i02,03,00,—00; P-WNLs; 
Πιο; 2; ἦσο, σα, —00, —00; P-WNLs; 
T; (303); Oy,l,Cos,T; Rs; 2; 102,03,00,—00;  P-WNLs; 
Rio; 2; ἦσο, σα, —00, —00; P-WNLs; 
5; (220); Ox1,C2z,T; Rs; 2; 02,03,00,—00; P-WNLs; 
Rio; 2; ἦσο, σα, —00, —00; P-WNLs; 
R; (111); Cy Cad Ti В; 1; 1,1,1,1; 
Ro; 1; —1,1,1,1; 
Rs; 1; 1,—1,1,1; 
Ra; 1; —1,—1,1,1; 
Rs; 1; 1,1,—1,1; 
Re; 1; —1,1,—1,1; 
В; 1; 1,—1,—1,1; 
Rs; 1; —1,—1,—1,1; 
А; ГҮ; Coy,04,17; Ri; 1; 1,1,1; 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 


C; YS; Oy,Cos,lT; Rs; 2; —02,03, —i01; WNL; π 
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> 


, 


Q; 


TR; o2,Coz JIT; 


ZU; o2z,CoxJIT; 
TZ; C22,0y, IT; 


YT; о,,С2.Т; 
SR; o2,C2zJIT; 


XU; o2,Coz,1IT; 


Ra; 
Re; 


i, 1,1; 
—i,1, 1; 


; i, —1,1; 

; —%,—1,1; 
;02,03,—i101; WNL; π 
т: 

; 1,—1, 1; 

; —1,1, 1; 

; —1,—1, 1; 
; —02, 03, —101; WNL; п 
μας 

; —4, 1,1; 

; ¿ —1, 1; 

; —i,—1, 1; 


; 02,03, —i01; WNL; п 
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Го; {C22|000}, {C2y|000}, (7|002), 7; Centrosymmetric; without SOC 


Г; (000; C»4Co,L7; Ра; 1; 1,1,1,1; 
Re; 1; -1,1,1,1; 
Rs; 1; 1,-1,1,1; 
Ra; 1; -1,-1,1,1; 
Rs; 1; L, 1,—1,1; 
Re; 1; -1,L—1,1; 
Вт; 1; 1,-1,-1,1; 
Rs; 1; -1,—1,—1,1; 
У; (200); C2z,Cayt,73 Ri; 1; 1,1,1,1; 
Re; 1; -1,1,1,1; 
Rs; 1; 1,-1,1,1; 
Ra; 1; -1,-1,1,1; 
Rs; 1; L, 1,—1,1; 
Re; 1; —1,1,—1,1; 
Вт; 1; 1,-1,-1,1; 
Rs; 1; —1,-1,-1,1; 
X; (020); Coz,C2yt,7; Ра; 1; 1,1,1,1; 
Re; 1; -1,1,1,1; 
Rs; 1; 1,-1,1,1; 
Ra; 1; -1,-1,1,1; 
Rs; 1; 1,1,-1,1; 
Re; 1; -1,L—1,1; 
Вт; 1; 1,-1,-1,1; 
Ha; 1; —1,-1,-1,1; 
Zi (005); Ox1,C2z,T; Rs; 2; 02,03,00,—00; P-WNLs; 
Rio; 2; ἦσο, σα, —00, —09; P-WNLs; 


U; (011); o2,J,C2z,T; Rs; 2; i02,03,00,—00; P-WNLs; 
Fio; 2; 102, σα, —00, 00; P-WNLs; 
T; (101); σα] ολ] Rs; 2; ἰσα;ση,σο, -σο;  P-WNLs; 
Rio; 2; 102,03, —00, —0o0; P-WNLs; 


S; (110); Сз,,С,1,7; В; 1; 1,1,1,1; 

Rs; 1; -1,L 1,1; 

Rs; 1;1,-1,1,1; 

Ra; 1; -1,-1,1,1; 

Hs; 1; 11-11; 

Re; 1; -1,1,-1,1; 

Вт; 1; 1,-1,-1,1; 

Rs; 1; -1,—1,—1,1; 
R; (222); σα] ,C2, T; Rs; 2; 102,03, 00,—00; P-WNLs; 

Πιο; 2; 102,03, —00, —0o0; P-WNLs; 
A; ГУ; Coca IT; Ri; 1; 1,1,1; 

Rs; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

1 


Ra; 1; —1,—1,1; 
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; Cay,or JT; Ri; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 


; ο IT; Rs; 
; Oz, Coy, IT; Rs; 


02,03, —101; WNL; п 


02,03, —101; WNL; п 


; Cos 02H T; Ry; 1; 1,1,1; 
Ho; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 

; Cos 02d Ti Ва; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 


; G, Cox IT; Rs; 
; G, Cox IT; Rs; 


03,03, —101; WNL; п 


02,03, —101; WNL; т 


к кык πι = πι == πι = πι ы F πι ы = = = b) > π: = πι = πι i= πι = ο мю B= π: = м 


; Coz0y IT; Ri; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Ез; 1; -h ll 
Ra; 1; —1,—1,1; 
; Сәг,оу,ЇТ; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Ез; 1; -1,1,1; 
Ra; 1; —1,—1,1; 
; Coz, oy IT; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
R3; 1; —1,1, 1; 
Ra; 1; —1,—1, 1; 
; С.Т; Ri; 1; 1,1,1; 
Rz; 1; 1,—1, 1; 
Ез; 1; -1,1,1; 
Ra; 1; -1,-1,1; 


SG 50 
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Го; {C22|000}, {C2y|000}, {1220}, 7; Centrosymmetric; without SOC 


Г; (000; C22,C2y,1,T; Ri; 1; 1,1,1,1; 

Re; 1; —1,1,1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; -1,-1,1,1; 

Rs; 1; L, 1,—1,1; 

Re; 1; -1,L—1,1; 

Вт; 1; 1,—1,—1,1; 

Rs; 1; —1,—1,—1,1; 
У; (200); о:,1,023,7; Rs; 2; io2,03,00,-00; P-WNLs; 

Rio; 2; 102,03, —00, —00; P-WNLs; 
X; (020); o2,1,C2e,T; Rs; 2; t¢2,03,00,-00; P-WNLs; 

Rio; 2; 102,03, —00, —00; P-WNLs; 
Z; (005); Caz,CayJ,7; Ri; 1; 1,1,1,1; 

Re; 1; -1,1,1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; -1,-1,1,1; 

Rs; 1; L, 1,—1,1; 

Re; 1; —1,1,-1,1; 

Вт; 1; 1,-1,-1,1; 

Ha; 1; -1,—1,—1,1; 
U; (053); 94,I,Cos,T; Rs; 2; i02,05,00,—90;  P-WNLs; 

Rio; 2; 102,03, —00, —09; P-WNLs; 
Т; (202); сг,Г,Сәу,Т; Rs; 2; i02,03,00,-00; P-WNLs; 

Rio; 2; 102,03, —00, —09; P-WNLs; 
$; (110); Ox1,C2z,T; Rs; 2; 402, 03,00, —00; P-WNLs; 

Rio; 2; ἴσα, σα, --σο, —00; P-WNLs; 
В; (111); Ox,1,C2z,T; Rs; 2; 402,03, 00, —00; P-WNLs; 

Rio; 2; 102,03, --σο, —00; P-WNLs; 
А; ГУ;  CoosIT; Ri; 1; 1,1,1; 

Rs; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,-1,1; 
D; XS; ox,Cxy,IT; Rs; 2; σο,σα,--ἶσι; WNL; т 
Р; UR;  ez,Cm,lT; Hs; 2; σο;σα, -ἶσι; WNL; т 
В; ZI;  CoyosdT; Ri; 1; 1,1,1; 

Rə; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,—1,1; 
Xe px Cos,0;,17; Ri; 1; 1,1,1; 

Rs; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,—1,1; 
C; YS; G Coz IT; Rs; 2; —02,03, —i01; WNL; T 
E; TR; Oy,Cox,lT; Rs; 2; —02,03, —i01; WNL; T 
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; Cos,02,I T; Ri; ЛТ; 

; 1,—1, 1; 

; —1,1,1; 

; —1,—1,1; 
i1. 1.1; 

; 1,—1,1; 

; —1,1,1; 

; —1,—1,1; 
; —02, 03, 101; WNL; т 
; 1,1,1; 

; —%,1,1; 
i,—1,1; 

; —i,—1,1; 


; 02,03,—101; WNL; π 


; C2z,0y1T; Ri; 


; Oy,C2z IT; Rs; 
; Oy,C2z,1T; Ra; 


& 
N = πι = πι мю π: πι = πι == πι = ы 


; са,Сәғ,1Т; Rs; 
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SG 51 


7. SG 51-60 


Го; (€2.|002), {C2y|000}, (7/000), 7; Centrosymmetric; without SOC 


L; (000); Co; ‚Сәу TT; 


Y; (400); C; Ca LT; 


X; (050); ο ο ГЛ; 


7; (005); C»;,H,0y;T ; 


); C2z,1,0y,7; 


); Сә: Loy WES 


); Сәг,Сәу,1,Т; 


); Сә. Loy iT; 


Ri; 1; 1,1,1,1; 

Rs; 1; -1,1,1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; -1,-1,1,1; 

Rs; 1; 1,1,-1,1; 

Re; 1; -1,L—1,1; 

Вт; 1; 1,-1,-1,1; 

Rs; 1; -1,—1,—1,1; 

Ri; 1; 1,1,1,1; 

Re; 1; -1,1,1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; -1,-1,1,1; 

Rs; 1; L, 1,—1,1; 

Re; 1; —1,1,-1,1; 

Вт; 1; 1,-1,-1,1; 

Rs; 1; —1,-1,-1,1; 

Ri; 1; 1,1,1,1; 

Rs; 1; -1,1,1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; -1,-1,1,1; 

Rs; 1; 1,1,-1,1; 

Re; 1; -1,L—1,1; 

Вт; 1; 1,-1,-1,1; 

Rg; 1; —1,-1,-1,1; 

Hs; 2; 102,03,00,—00; P-NSzurr; 
Rio; 2; ἴσα, σα, —00, —00; P-NSzurr; 
Rs; 2; 102,03,00,—00; P-NSzurr; 
Rio; 2; ἴσα, σα, —00, —00; P-NSzurr; 
Hs; 2; 102,03,00,—00; P-NSzurr; 
Rio; 2; ἴσα, σα, —00, —00; P-NSzurr; 
Ri БЕ 

Rs; 1; -1,L 1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; -1,-1,1,1; 

Rs; 1; 1,1,-1,1; 

Re; 1; —1,1,—1,1; 

Вт; 1; 1,-1,-1,1; 

Rs; 1; —1,-1,-1,1; 

Rs; 2; 102,03,00,—00; P-NSzurr; 


, 


Rio; 2; 


ἴσα, σα, —00, —00; P-NSzurr; 


100 
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101 


; Сэ IT; Ri; 1; 1,1,1; 
Вэ; 1; 1,—1,1; 
Ёз; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
; Coy,oc IT; Ri; 1; 1,1,1; 
To; 1; 1,—1,1; 
Ёз; 1; —1,1,1; 
Ra; 1; —1,-1,1,; 
; Oz,Coay,IT; Rs; 2; 02,03, —00; L-NSzurr; 
; Oz,Cay T; Rs; 2; 02,03, —00; L-NSzurr; 
$ Со. ТТ: Ri; 1; 1,1,1; 
Ro; 1; 1,—1,1; 
Ёз; 1; —1,1,1; 
Ва; 1; —1,—1,1; 
; CoscIT; Ry 1: 1,1,1; 
To; 1; 1,—1,1 
R3; 1; —1, 1,1; 
Ra; 1; —1,—1,1; 
$ Cos0y, IT; (Ro, Ra}; 2; 03,00,01; L-NSzumR; 
(Re, Rs}; 2; оз, —00,01; L-NSzurr; 
; Cos,0y,1T; (Ho, Ra}; 2; 03, 00,01; L-NSzumR; 
(He, Ra); 2; оз, 00,01; L-NSzurr; 
; Coz,0y JT; Ва; 1; 1,1,1; 
To; 1; 1,—1,1; 
R3; 1; —1,1, 1; 
Ra; 1; =1,=1,1; 
; C2z,0y,1T; Ry; 1; 1,1,1; 
To; 1; 1,—1,1 
R3; 1; 11,1; 
Ra; 1; —1,—1,1 
; Coz,0yJIT; Ri; 1; 1,1,1; 
To; 1; 1,—1,1 
Rs; 1; —1,1,1; 
Ra; 15 —1,—1,1; 
; Coz,0y1T; Ri; LLLI 
To; 1; 1,—1,1; 
R3; 1; —1,1, 1; 
Ra; 1; —1,—1,1 


202102.00016v1 
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SG 52 


Го; {C22|004}, {С,1000}, (7|3 30), 7; Centrosymmetric; without SOC 


Г; (000); 


; XS; 


UR; 


ZT; 
DX; 


YS; 
TR; 
ZU; 


TZ; 


; УТ; 


C2z,Coy 1,7; Ri; 
Ro; 


Oz "πο Τη Rs; 


Gy I ,Cox T; Rs; 


05,1,0,,7 ; Rs; 
Rio; 


; ο 1,7; {Ro, Rio}; 
; 02,0y,l,T; Rs; 


Tao; 


; Ox,1,C2z,7; Rs; 


; 0351,02515 Rs; 


Coy ,0x,1T; Ri; 


Ox ,Coy IT; Rs; 


с:,Сәу,1Т; {Π2, Rs}; 
Ut, Re}; 


ο IT; Rs; 
Coxr,0217; Ri; 
Ra; 


G Coz JIT; Rs; 
0y;02,1T ; Rs; 


Cox Oy IT; {Π2, Ra}; 


C2z,0y1T; Ri; 


Oy,C2z1T; Bs; 


юм F к к e ο N ο N e ке ке ке N N N N e ке ке F ο N N N ο N ΕΣ ο ο ο NN ο N e о ке ке о ке F F ке P= 


1,1,1,1; 
—1,1,1,1; 

1,—1, 1,1; 
—1,—1,1,1; 
1,1,-1,1; 
—1,1,-1,1; 
1,-1,-1,1; 
—1,-1,-1,1; 
ἴσα, 03, 00, —00; 
102,03, —00, —00; 
102,03,00, —00; 
102,03, —00, —00; 
102,03,00, —00; 


102,03, —00, — 00; 


$ 13,0, Do;1, Го,з, D'1,0; 


102, 03, 00, —00; 
102,03, —00, —00; 
102,03,00, —00; 
102,03, —00, —00; 
102,03,00, —00; 
102,03, —00, —00; 
1.1.15 

1,—1,1; 

—1,1,1; 
—1,—1,1; 

02,03, —101; 
—103,03,01; 


i03, 03, σι; 


; 02,03, —00; 


1,1,1; 
1,—1,1; 


; —1, 1, 1; 


—1, =) 1; 


; —02, 03, --ἶσι; 


; —02,101, —103; 


03,00,01; 
03, —00,01; 
1.1.1: 
1,—1,1; 


; =1; 1, 1; 


—1,—1,1; 


—02, 03, —101; 


P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-NSzurn; 
P-NSzurr; 
DP; 
P-WNL/NS; 
P-WNL/NS; 
P-WNLs; 
P-WNLs; 
P-NSzuTR; 
P-NSzurn; 


WNL; 

L-NSzurn; 
L-NSzurn; 
L-NSzurn; 


WNL; 

L-NSzurn; 
L-NSzurn; 
L-NSzurn; 


WNL; 
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Rs; 
G; XU; o2,C2z,IT; Rs; 


; 4,1,1; 


—i, 1, 1; 
$, —1, 1; 
—%,—1,1; 


; 02,03, —101; WNL; п 
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SG 53 


Го; {C2z|005}, {C2y|000}, (7|200), 7; Centrosymmetric; without SOC 


Г; 


(000); 


C2z,Coy 1,7; Ri; 


Y; (400); сг,1,Сәу,Т; 


X; (030); ο ο Л; 


; XS; 


UR; 
ZT; 
DX; 


YS; 
ТВ; 


Сәг,Г,оу,Т; 


; Сәг Loy Л; 


; Coz Jy LT; 


; Oz „Су YE 


; Сәг ‚Су JL 


Ο»υ»σα.1Τ; 


C5y,05,17 ; 


Oz, Coy, IT; 
Oz, Coy, IT; 
Cox,0217; 


ο IT; 
ο IT; 


Ra; 


Ra; 


1,1,1,1; 
—1, 1, 1, 1; 
1,—1,1,1; 


; —1,-1, 1, 1; 
; 1,1,—1,1; 


= 1, el E 
№ 
EE MSN 


; 102,03,00, —00; 


102,03, —00, — 00; 
1,1,1,1; 
—1, 1, 1, 1; 


;1,—1,1,1; 


—1,-1, 1, 1; 
1, 1, —1, 1; 


x = ἕο---ι 
;1,—1,—1,1; 


—1,—1,—1,1; 
102,03,00, —00; 
102,03, —00, —00; 
102,03,00, —00; 
102,03, —00, —00; 
102,03,00, —00; 
102,03, —00, —00; 
102,03, 00, —00; 
102,03, —00, —00; 
102,03, 00, —00; 
102,03, —00, —00; 
1,1,1; 

1,—1,1; 

—1,1,1; 
—1,—1,1; 

1.1.1: 

1,-1,1; 

—1,1,1; 
—1,—1,1; 

02,03, —00; 
02,03, —00; 
1.1.1: 

1,—1, 1; 

—1, 1,1; 
—1,—1,1; 
—02,03, —101; 


—02, 01, —101; 


P-WNLs; 
P-WNLs; 


P-NSzurn; 
P-NSzurn; 
P-NSzurn; 
P-NSzurn; 
P-WNL/NS; 
P-WNL/NS; 
P-WNLs; 
P-WNLs; 
P-WNL/NS; 
P-WNL/NS; 


L-NSzurr; 
L-NSzurr; 


WNL; 
L-NSzurr; 
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; ZU; Coxz,o IT; (Ra, Ra}; 2; 03,00,01; L-NSzurn; 
(Ro, Rs}; 2; 03, —00,01; L-NSzurn; 


; TZ; C22,0y, IT; Ri; 1: 1,1,1; 

Ro; 1; 1,—1, 1; 

Rs; 1; —1, 1,1; 

Ra; 1; -1,-1,1; 
; УТ; oy,Caz JT; Rs; 2; —02,03,—i01; WNL; π 
; SR; оу,Сәг,17; Rs; 2; --σο,σα,--ἴσι; WNL; π 
; XU; Coz,0y,JT; Ва; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ва; 1; —1,—1,1; 
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Го; {C22|004}, {С,1000}, {11020}, 7; Centrosymmetric; without SOC 


Г; (000; Co2,Cayt,7; Rai; 1; 1,1,1,1; 

Ro; 1; —1,1,1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; —1,-1,1,1; 

Rs; 1; 1,1,-1,1; 

Re; 1; —1,1,-1,1; 

Rr; 1; 1,—1,—1,1; 

Rs; 1; -1,—1,—1,1; 
У; (100); C24, C2,,1,7; Ra; 1; 1,1,1,1; 

Ra; 1; —1, 1,1,1; 

R3; 1; 1,—1,1,1; 

Ra; 1; —1,—1, 1,1; 

Rs; 1; 1,1,-1,1; 

Re; 1; -11,—1,1; 

Вт; 1; L—1,—1,1; 

Rs; 1; —1,—1,—1, 1; 
X; (010); Oy,l,Cos,/T; Rs; 2; 102, 03, σο, --σο; P-WNLs; 

Вло; 2; 102,03, —00, —00; P-WNLs; 
Z; (001); CozI,0y,T; Rs; 2; 102, 03, 00, —00; P-WNLs; 

Rio; 2; io2,03, —00, —00; P-WNLs; 
U; (011); oz,C2y,1,T; {Εο, Rio}; 4; 13,0, Гол, Го,з, Го; DP; 0 
T; (101); Cazl,0y,Ti Rs; 2; ἴσα, σα, 00, —00; P-NSzurn; 

Ћао; 2; ἴσο,σα,--σο,--σο  P-NSzumn; 
5; (110); Oy,l,Cos,T; Rs; 2; 102, ση, 00, --σο; P-WNLs; 

Rao; 2; 102,03, —00, —00; P-WNLs; 
R; (211); с«в,Сзу,1,Т; (Ro Rio}; 4; 1Гз,о, Гол, Го,з, Г1,0; ОР; 0 
А; ГУ;  CoyoIT; Ri; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
D; XS; Oz,C2y,IT; Rs; 2; 02,03, -ἰσι; WNL; п 
P; UR; o2,Cay,IT; {Ro, Re}; 2; —i00,03,01; L-NSzurn; 

{В4,Вз}; 2; 100,03, 01; L-NSzurn; 
В; ZT; G, Co IT; Rs; 2; 02,03, —00; L-NSzurr; 
У; PX; Coz,o27JT; Ra; 1: 13,1 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ва; 1; -1,-1,1; 
С; YS;  CholT; Ri; 1; 1,1,1; 

Ro; 1; 1,-1,1; 

Rs; 1; —1, 1,1; 

Ва; 1; -1,-1,1; 
E; TR; | Cox,0,,17; {Re, R4}; 2; 03, 00, 01; L-NSzurn; 

(Ho, Rs}; 2; оз, —00, 01; L-NSzurn; 
A; ZU; | Cox0y, 17; {Πο R4}; 2; 03, 00, 01; L-NSzurr; 

(fe, Rs}; 2; оз, —00, 01; L-NSzurn; 
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; TZ; C22,0y, IT; Ri; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Rs; 1; —1,1, 1; 
Ra; 1; -1,-1,1; 
; УТ; Coz, о, IT; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
; SR; o2,Coz,IT; Rs; 2; 02,03, —i01; WNL; п 
; XU; o2,Coz,IT; Rs; 2; 02,03, -i01; WNL; т 
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Го; {C22|000}, {C2y| 440}, (7/000), T; Centrosymmetric; without SOC 


Г; (000; С.,Сә,,1,7; Ва: 1; 1,1,1,1; 
Ro; 1; —1,1,1,1; 
Rs; 1; 1,-1,1,1; 
Ra; 1; —1,—1,1,1; 
Rs; 1; 1,1,-1,1; 
Re; 1; -1,1,—1,1; 
Вт; 1; 1,—1,—1,1; 
Rs; 1; —1,—1,—1, 1; 
Y; (100); 05 ,1,02,T ; Rs; 2; 102,03,00,-00; P-NSyrspr; 
Вло; 2; 102,03, —00, —00; P-NSyrspr; 
X; (040); oyJ,o2,7; Rs; 2; 102, 03,00, -σο; P-NSxusn; 
Rio; 2; ἴσα, σα, —00, —00; P-NSxuspr; 
2; (005); Сә.,Сәу,1,Т; Ri; 1; 1,1,1,1; 
Ro; 1; —1,1,1,1; 
Rs; 1; 1,—1,1,1; 
Ra; 1; -1,-1,1,1; 
Rs; 1; 1,1,-1,1; 
Re; 1; -1,1,—1,1; 
Вт; 1; 1,—1,—1, 1; 
Rs; 1; —1,—1,—1, 1; 
U; (011); оу,Ј,о0:,7; Rs; 2; i02,03,00, —00; P-NSxusn; 
Γιο; 2; 102,03, —00, —00; P-NSxusn; 
T. (101); Oxt,oz,7; Rs; 2; 102,03,00,-00; P-NSyrsr; 
Rio; 2; 102,03, —00, —00; P-NSyrsp; 
5; (110); Cos,Coz,L/T; (Ro, Ra}; 2; 103, 00, 00, 01; P-NSs; 
ÍRe, Rs}; 2; ἰσα, --σο;σο;σι; P-NSs; 
{Rio, Riz}; 2; 103, со, -σο;σι; Р-М№8; 
{Ria, Rie}; 2; 103, —00, —00,01; P-NSs; 
R; (111); Cos,Coz,L/T; (Ro, Ra}; 2; 103, 00, 00, 01; P-NSs; 
ÍRe, Ra); 2; 103, —00, 00,01; P-NSs; 
{Rio, Riz}; 2; 103,00, —00,01; Р-М№8; 
{Πια, Rie}; 2; 103, —00, —00,01; P-NSs; 
A; ГУ; Cry,ozJIT; Ва; 11,11; 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
D; XS; Coy,05, T; {Rə, Ra}; 2; 03,00,01; L-NSxusn; 
{Re, Rs}; 2; оз, —00, 01; L-NSxusn; 
P; UR; Coy,o02,IT; {Rə, Ra}; 2; 03, 00, 01; L-NSxuspr; 
{Re, Rs}; 2; оз, —00, 01; L-NSxvsn; 
В; ZT; Сэ Т; Ву; Ig 
Ra; 1; L—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
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; YS; 


> ТВ: 


ZU; 


; LZ; 


Cos ,02,1T ; Ri; 


Ra; 
Cra,024T; (Ro, Ra}; 

(Re, Rs}; 
Cox,0z1I7; (Ra, Ra}; 

(Re, Rs}; 
Cos,0z,IT; Ry; 

Ro; 


C2z,0y1T; Ri; 


Rs; 
Ra; 


; Gy Coz IT; Rs; 


Gy Coz, IT; (Fi, Ra}; 
(Hs, Rs); 


; Ox,C2z,IT; Rs; 


1,1,1; 
1,—1,1; 


; —1, 1, 1; 


—1,—1,1; 

—03,00,01; L-NSyrsn; 
—03,—00,01; L-NSy TSR; 
—03, 00,01; L-NSyrsn; 
—03,—00,01; L-NSyrspr; 
11,1; 

1,—1, 1; 

—1, 1,1; 

—1,—1,1; 

1.1.1: 


; 1, =I, 1; 
; —1, 1, 1; 


—1,—1,1; 

—02, 03, —00; L-NSyrspr; 
i103,00,01; L-NSs; 
i03,—00,01; L-NSs; 


02,03,—00; L-NSxusn; 
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SG 56 
Го; {C22|000}, {Сэ,| 510}, (7|2 33), T; Centrosymmetric; without SOC 
Г; (000); Co4C».LT; Ri; 1:113 1; 
Ro; 1; —1, 1,1,1; 
R3; 1; 1,—1,1,1; 
Ra; 1; —1,—1, 1,1; 
Rs; 1; 1,1,—1, 1; 
Ho; 1; —1,1,—1, 1; 
Вт; 1; 1,—1,—1,1; 
Rs; 1; —1,—1,—1, 1; 
Y; (100); σει[,σα,]; Rs; 2; 102,03,00,—00; P-NSyrsn; 
Rio; 2; i02,03,-00,—-00; P-NSyrsr; 
X; (050): 02z,1,0y,7; Hs 2; 102,03,00, --σο; P-NSxusn; 
Rio; 2; 102,03, —00,—00; Р-№5хиѕв; 
4; (002); σαι] Co, T; Rs; 2; 02,03,90, —00; P-WNLs; 
Rio; 2; 102,03, —00, —00; P-WNLs; 
U; (055): o2,C2z1,7; (Rs, Рао}; 4; зо, Гол, Гоз, Го; ОР; 
T; (202); Fy,C2z2,1,7; {R9, Рао}; 4; Гз,о, Гол, Го,з, Го; DP; 
5; (440); Coy I,Co, T; Rs; 2; ἰσα, σα, σο, —00; P-NSs; 
Rio; 2; 102,03, —00, —00; P-NSs; 
R; (111); Cos ,Coz,/T; (Ro, Ва}; 2; 403, 00, 00, 01; P-NSs; 
ÍRe,Ra); 2; 103, —00, 00, 01; P-NSs; 
{Rio, Riz}; 2; 103, 00, —00, 01; P-NSs; 
{Ria, Rie}; 2; 103, ^00, 00,01;  P-NSS; 
А; ГУ;  CoyosIT; Ва; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ва; 1; —1,—1,1; 
D; ХЗ; Cay,o2,IT; Rs; 2; 03,03, -ἰσι; L-NSxusn; 
Р; UR; CaooadT;i {R2, Rs}; 2; 03,—i03,01; L-NSxusr; 
{R4, Re}; 2; —03,—i03,01; L-NSxuspr; 
B; ZT; с:,Сәу,17; Rs; 2; 02,03, —101; WNL; π 
У; TX;  CononlT; Hu 1; 1,1,1; 
Ro; 1; L, —1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
C; YS; Сәъ,о:,17; Rs; 2; —02, 103, —103; L-NSy TSR; 
Е; TR;  Cozcy,T; {R2, Rs}; 2; —03,—i03,01; L-NSyrsn; 
{Ra, Re}; 2; оз, —103, 01; Т-№утбн; 
А; 20: G. ο IT; Rs; 2; 02,03, —101; WNL; T 
Л; ΓΖ; | Cozoy,IT; R; 1; 1,1,1; 
Ra; 1; L —1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
Н; УТ;  Cono,IT; (Ri Ва}; 2; 03,03,01; L-NSy rsp; 
{R2,R3}; 2; оз, —03, 01; L-NSyrspr; 
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Q; SR; Cozoy,IT; (Ri, Бә}; 
{ Аз, Ra}; 
С; XU; Cozoy,I7 ; (Ri, Ез}; 
(Rs, Ra}; 


00,03,01; L-NSs; 
—00,03,01; L-NSs; 
03,00,01; L-NSxusn; 


сз, —00, 01; L-NSxusn; 
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SG 57 


Го; {C22|000}, (C2,| 440}, {1020}, T; Centrosymmetric; without SOC 


Г; 


Y; 


X; 


7; (005); ο ο ГЛ; 


(000); C2z,Coy 1,7; Ri; 


(400); wa heu. 


(030); Oz Loy T: 


(05 5); O21 ,0y,7; 


(404); 0x1 ,02,73 


TY; Суб IT; 


; XS; Суб IT; 


UR; С2у,са,ГТ; 
ZT; Суб IT; 


TX; Cox,0217; 


YS; Cox,0217; 


TR; Cox,0217; 


πο ο ευ. 
); Cos ,Coz,I,T; 


Ro; 


Rs; 
Tao; 
Rs; 
Tao; 
Uto, Rio}; 4; 
Uto, Rio}; 4; 
Ri; 1; 


το МЮ МЮ hl = π: π: π: π: == = окно ὦ bD  Ὢ - π: =< = = == = ы 


Ra; 

{R2, Ra}; 
{ Re, Rs}; 
{R2, Ra}; 
{ Re, Rs}; 


B 
ою N N NO L2 к πη: π: η: επ: = π-ὦ N η: = = 


1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,—-1,1,1; 
1,1,—1,1; 
—1,1,-1,1; 
1,—1,—1,1; 
—1,—1,—1,1; 
102,03, 00, —00; 
102,03, —00, —00; 
102,03, 00, —00; 
102,03, —00, —00; 
1,1,1,1; 

—1, 1,1,1; 
1,—1,1,1; 
—1,-1,1,1; 
1,1,—1,1; 
—1,1,-1,1; 
1,—1,—1,1; 
—1,—1,—1,1; 
102,03, 00, —00; 
102,03, —00; —00; 
102,03, 00, —00; 


102,03, —00, —00; 


1Гз,о, Го,1, Го,з, Г1,0; 
1Гз,о, Го,1, Го,з, Г1,0; 


1.1.1; 

1, 1,1; 
—1,1,1; 
—1,—1,1; 
02,03, — i71; 
02,03, — i71; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1.1.1: 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
—03, 00,01; 
—03, —00, 01; 
—03, 00,01; 


—03, —00, 01; 


P-NSyrsn; 
P-NSyrsn; 
P-NSxusn; 
P-NSxusn; 


P-NSxusn; 
P-NSxusn; 
P-NSyrsn; 
P-NSyrsn; 
P-DNLsn; 
P-DNLsn; 


L-NSxvsn; 
L-NS8xvsn; 


L-NSyrspr; 
L-NSyrspr; 
L-NSyrspr; 
L-NSyrspr; 
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ZU; 


S; ГИ: 


Cos ,02,1T ; Ri; 


1; 

1; 

1; 

Ra; 1; 

Coz,0y, IT; Ri; 1; 
Ro; 1; 

Rs; 1; 

Ra; 1; 

2; 


3 Oy ιο AT; Rs; 


o Co, IT; (Rs, Rs}; 4; 


; Coz0y, IT; {Ri, Ез}; 2; 


(fo, Ra}; 2; 


1,1,1; 

1,—1,1; 

=1,1;1: 

MEIST 

1.1.1: 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

—02,03, —09; L-NSvmsn; 
—Го,2, Го,з, —Г2,2; DNL; 
03,00,01; L-NSxusn; 
03, —09,01; L-NSxvusn; 


113 
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Го; {C22|000}, (C2,| 1 30), {1001}, 7; Centrosymmetric; without SOC 


Г; (000; Co4C»LT; Ва: 1; 1,1,1,1; 
Ro; 1; —1,1,1,1; 
Rs; 1; L,-1,1,1; 
Ra; 1; —1,—1,1,1; 
Rs; 1; 1,1,—1,1; 
Re; 1; —1,1,—1,1; 
Rr; 1; 1,—1,—1, 1; 
Rs; 1; —1,—1,—1,1; 
Y; (100); Oxat,oz,7; Rs; 2; io2,03,00,—00; P-NSyrsp; 
Rio; 2; ἶσα, σα, —00, ^00; P-NSy rsp; 
X; (020); oy,L,04,7; Rs; 2; 102,03,00,-00; P-NSxusp; 
Rio; 2; ἴσα, σα, —00, —00; P-NSxuspr; 
Z; (002); Ox1,C2z,T; Rs; 2; 102,03,00, —00; P-WNLs; 
Πιο; 2; 102,03, —00, —00; P-WNLs; 
U; (021); сз,Сә,1,Т; Rs; 2; i02,03,00, со; P-WNL/NS; 
Rio; 2; ἶσα, σα, —00, —00; P-WNL/NS; 
T; (403); c Coz IT; Rs; 2; 102, 03,00, со; P-WNL/NS; 
Rio; 2; 102, σα, —00, —00; P-WNL/NS; 
S; (110); Ox,Coz1,7; {R2, R4}; 2; 103, 00, 00, 01; P-NSs; 
ÍRe,Ra); 2; ἶσα,--σο,σο,σι; P-NSs; 
{Rio, Riz}; 2; 03,00, 70,01; Р-М№8; 
{Ria, Rie}; 2; 103, —00, —00, 01; P-NSs; 
Е; (in Coy,I,Coz,T; Rs; 2; 102, 03,00, =со;  P-NSs; 
Rio; 2; σα, σα, --σο, —00; P-NSs; 
А; ГУ;  Cry,o2tT; Ri; l; 1,1,1; 
Ro; 1; 1,—1, 1; 
Fia; 1; —1,1,1; 
Ва; 1; —1,—1,1; 
D; XS; Cos a IT; {R2, Ва}; 2; 03, 00, 01; L-NSxusn; 
(Ho, Rs}; 2; оз, —00, 01; L-NSxusn; 
P; UR;  Coyo0IT; Rs; 2; 03,01, —401; L-NSxusn; 
В; ZT; G, Co IT; Rs; 2; 02,03, -ἰσι; WNL; π 
X; DX; Cox,0z1IT; Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ва; 1; —1,—1,1; 
C; YS; Cos,02,7; {R2, Ra}; 2; —03, 00,01; L-NSyrsn; 
(Re, Rs}; 2; —0з, —00, 01; L-NSvrsn; 
E; TR; Coe,0z,JT; Rs: 2; —02, 01, —i01; L-NSyrsn; 
A; ZU; Oz, Coa IT; Rs; 2; 02,03, —i01; WNL; T 
A; TZ; Coz,0y,IT; Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ва; 1; —1,—1,1; 
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Н; YT; oy,Coz IT; Bs; 2; 
Q; SR; о,,С>.Т; (Ro, Ra}; 2; 

(Re, Rs}; 2; 
G; XU; oz,C22,IT; Rs; 2; 


—02,03, —00; L-NSyrsn; 


103,00,01; 
103, —00, 01; 


02,03, —00; 


L-NSs; 
L-NSs; 
L-NSxvsn; 
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Го; {C22|000}, {Сэ,| +10}, {1150}, T; Centrosymmetric; without SOC 


Г; 


(000); 


C5; ,Coy.L,T ; 


Y; (400); πο πε 


X; (030); 02,l,0y, T; 


7; (005); ο ο Г; 


; XS; 


UR; 
ZT; 


DX; 


YS; 
ТВ; 


> Oz ‚„Г,оу,Т; 


; Oz M02 d 


M Coz 1.69» T: 


; Cos 1,C22;T; 


Coy Ox AT; 


С», σα AT; 
Cay ,o2r IT; 
Coy ,02r IT; 


Cox,0217; 


Coz,02.1T; 
Coz,021T; 


Ri; 
Ro; 


1,1,1,1; 
E... 

1, —1,1,1; 
=L=; 
1,1, —1,1; 
=; 1. 1.1: 
1,—1,—1,1; 
=l =L= 


ἴσα; ©з, 00, —00; 
102,03, —00, —00; 
102,03, 00; —00; 


102,03, —00, —00; 


1,1,1,1; 

— 5I 

1, —1,1,1; 
==: 1: 
1,1, —1,1; 
=L= d; 
1,—1,—1,1; 
Se 12.1 


102,03, 00, —00; 
102,03, —00; —00; 
102,03, 00; —00; 
102,03, —00; —00; 
102,03, 00; —00; 
102,03, —00; —00; 
102,03, 00; —00; 


102,03, —00, —00; 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
02,03, —i71; 
02,03, —101; 
1,1,1; 
1,-1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 


—02,103, —103; 


—02,103, —103; 


P-NSyrsn; 
P-NSyrsn; 
P-NSxusn; 
P-NSxusn; 


P-NSxusn; 
P-NSxusn; 
P-NSyrsn; 
P-NSyrsn; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 


L-NS8xvsn; 
L-NSxvsn; 


P-NSvrTsn; 
P-NSvmrsn; 
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Н; 


Q; 


ZU; Coz, IT; Ri; 


Ra; 


; TZ; ConoyIT; Ri; 


Ro; 
Rs; 
Ra; 
ҮТ; Coz,0,,IT; {Βι, Ва}; 
(fi, Ёз}; 
SR; C22;,0y, IT; (Ri, Πο}; 
(Rs, Ra}; 
XU; Co2,0,,IT; (Ri, Ез}; 
(Fo, Ra}; 
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1,1,1; 


; 1,—1,1; 
; —1,1,1; 

; —1,—1,1; 
; 1,1,1; 


PEE INT 
—1, 1, 1; 
—1, =1, 1; 


; 03,03,01; P-NSyrsn; 


03, —0з, 01; P-NSyrsgpr; 
00,03,01; L-NSs; 
—090,03,01; L-NSs; 


03,00,01; L-NSxusn; 


σα, —00, 01; L-NSxusn; 
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To; {62.000}, {Coy| $50}, {11404}, T; 


Г; 


(000); 


— 


Haana 

< NIHI NIHI м1 

ορ |= юре © 
οι-. C м 
х2 ο 


; XS; 


UR; 
ZT; 
TX; 


YS; 
TR; 


ZU; 
TZ; 


; УТ; 


; SR; 


XU; 


Coz Coy AT; 


Oz M02 T; 


Oy Loz T; 


Oz,l,CozT; 


; πο ΤΗΕ 


; су,Сәг,1,Т; 
: Coy,Coz,I,T; 
Н ο ,Coz,L,T; 


Суб IT; 


C5y,0z,1T ; 
C5y,02, IT; 


02, Coy, IT; 
Сэ... 


C»s,02,17 ; 
Cos oy, IT; 


Oz, Cos 1T ; 
C22,0y1T; 


C2z,0y, IT; 


Ox,C2z IT; 
Ox, Coz IT; 


Ri; 
Ra; 


gj 
N ο ο ο ο N м ο e ке e ке F ке PF P= 


(to, Rio}; 4; 
(fo, Rio}; 4; 
(to, Rio}; 4; 
Ri; 1; 
Ro; 
R3; 
Ra; 
{R2, Ra}; 
{ Re, Rs}; 
Rs; 
Rs; 


gj 


Centrosymmetric; without SOC 


1; 1,1, 1: 
—1,1,1,1; 

1, —1,1,1; 
=L= 1.1: 
1;1;—1,1; 
—1,1,-1,1; 
Ө; Ts 
=L=]; 


; 102, σα, 00, —00; 


102,03, —00, —00; 
102,03, 00; —00; 
102,03, —00, —00; 
102,03, 00; —00; 
102,03, —00, —00; 
102,03, 00, —00; 
102,03, —00, —00; 
iD3,0, Го,1, Го,з, '1,0; 
1Гз,о, Γοι, Го,з, Lao; 
18.0, Го, 1, Го,з, '1,0; 
1, 1,1; 

1, —1,1; 

—1,1,1; 

—1,—1,1; 
03,00,01; 

03, —00, 01; 

02, —101, —103; 
02,03, —101; 

1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 


; —02,103, — 103; 


—03,—103,01; 
03, —103, 013 
02,03, —101; 
1,1,1; 

1,—1,1; 
—1,1,1; 
—1,—1,1; 
03,03,01; 

03, —03,01; 
Го,2, Го,з, 712,2; 


02,03, —00; 


P-NSyrsn; 
P-NSyrsn; 
P-NSxusn; 
P-NSxusn; 
P-WNLs; 
P-WNLs; 
P-WNL/NS; 
P-WNL/NS; 
DP; 
P-DNLsnzn; 
P-DNLsnzn; 


Г-М хрр; 
L-NSxusn; 
L-NSxusn; 
WNL; 


L-NSyrsn; 
L-NSyrsn; 
L-NSyrsn; 
WNL; 


L-NSvrsn; 
L-NSyrspr; 
DNL; 

L-NSxusn; 
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8. SG 61-70 


Го; {С5.|501}, (C2,] 3 50}, (1000), 7; Centrosymmetric; without SOC 


Г; 


(000); 


о 
о 
In 


(005); 


юке VIF Ὁ Nir 


wie © NH Mie 


— — — — 
мы мышы мы © 
= τ: = 


x 


; XS; 


UR; 
ZT; 
TX; 


YS; 
TR; 
ZU; 


TZ; 


; УТ; 


; SR; 


XU; 


C2z,Coy,1,T; 


O2,1,02,7; 
9,1 ,02,T; 
05,1,0y,T ; 
Cos Cay ГУТ; 
Coz Cox AT: 
Coy ιο. LT 


Cos ,Cay ,T,T ; 


Coy,ox IT; 


C»y,02,IT ; 
Coy Ox AT; 


O2, Coy, IT; 
Cos,0z, IT; 


Oy, Cox, IT; 
Cos,0z, IT; 
Cos oy, IT; 


Coz Gy IT; 


C2z,021T; 


C2z,0y1T; 
Oxr,C2z IT; 


Ri; 
Ro; 


Tao; 

{Ro, Rio}; 
{Ro, Rio}; 
{Ro, Rio}; 
Uis, Rs}; 
(Rao, Rio}; 


{R2, Ra}; 
{ Ев, Rs}; 
Uis, Rs}; 
Rs; 


в МЮ PRO ro rn rp org Юю FNP RP ει PLY FY NP 2 PF FFP ΗΝ PY ΙΟ ΙΟ PD 2 ΙΟ оҥ rr’ = к τ: BK 


1,1,1,1; 

—1,1,1,1; 
1,—1,1,1; 
—1,-1,1,1; 
1,1,—1,1; 
—1,1,-1,1; 
1,—1,—1,1; 
—1,—1,—1,1; 

ἴσα; 03, 00, —00; 
102,03, —00, —00; 
ἴσα; ©з, 00, —00; 
102,03, —00, —00; 
102,03, 00; —00; 
102,03, —00, —00; 
18.0, Го,1, Го,з, Г1,0; 
1Гз,о, Loa, Του, Гуо; 
18.0, Го,1, Го,з, '1,0; 
10,2, Гол, Го,о, —Г2,2; 
ilo,2, To, —Го,о, -Ε2,2; 
1,1,1; 

1,—1,1; 

—1, 1,1; 

—1,—1,1; 
03,00,01; 

03, —00,01; 

Γο,2, — Гол, —I2; 
02,03, —00; 

1.1.1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 
—02, 03, —00; 

Го,2, Гол, Too; 
03, 00, 01; 

03, —00, 01; 

1.1. 1: 

1,—1,1; 

—1, 1,1; 

—1,—1,1; 
—03,00,01; 

—03, —00, 01; 
—Го,2, Гот, —Г2,2; 


02,03, —00; 


P-NSyrsn; 
P-NSyrsn; 
P-NSxusn; 
P-NSxusn; 
P-NSzurn; 
P-NSzurn; 
P-DNLun; 
P-DNLrR; 
P-DNLsz; 
P-DNLs; 
P-DNLs; 


L-NSxuspr; 
L-NSxusn; 
DNL; 

L-NSzurn; 


L-NSyrsn; 
DNL; 

L-NSzurr; 
L-NSzurr; 


L-NSyrspr; 
L-NSyrspr; 
DNL; 

L-NSxusp; 
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Го; {С.|202}, (C2,] 3 40}, (1|3 30), T; Centrosymmetric; without SOC 


Г; (000; C2z,Cayt,7; Bi; 1; 1,1,1,1; 
Вэ; 1; —1,1,1,1; 
Ёз; 1; 1,—1,1,1; 
Ra; 1; —1,—1, 1,1; 
Rs; 1; 1,1,—1,1; 
Re; 1; -1,1,—1,1; 
Вт; 1; 1,—1,—1,1; 
Rs; 1; —1,—1,—1,1; 
Y; (100); б«.[,0.,Т; Rs; 2; ἦσο, 03,00, —00; P-NSyrsn; 
Tao; 2; 102,03, —00, —00; P-NSyrsn; 
X; (040); о.То,Т; — Bs; 2; ἰσα, σα, σο, —00; P-NSxusn; 
Tao; 2; 102,03, —00,—00; P-NSxusn; 
Z; (00%); exo; Rs; 2; 102, 03,00, —00; P-NSzurn; 
Tao; 2; 102,03, —00,—00; P-NSzurr; 
U; (055); С.С, ГЛ; (Ro, Ва}; 2; 103, 00, 00, 01; P-NSs; 
{Re, Rs}; 2; 103, —00, 00,013 P-NSs; 
(ao, Riz}; 2; σα, со, —00, 01; P-NSs; 
{ Вла, Πιο}; 2; 103, —00, 00,01;  P-NSS; 
T; (101); Coy,I,Cox,T; Rs; 2; i02,03,00, —00; P-NSs; 
Tao; 2; 102,03, —00, —00; P-NSs; 
5; (110); Cog,0y,1,T; {Во, Rio}; 4; зо, Гол, Го,з, Г1,0; P-DNLsn; 
R; (211); оо; (Ro, Rio}; 4; #Гз,о, Гол, Го,з, Dio; P-DNLsn; 
A; ГУ; Сә,оа,17; Κι; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; 1; —1,—1, 1; 
D; XS; C2y,02,IT; В; 2; 02,03, —101; L-NSxusn; 
Р; UR; Coya IT; {R2, Re}; 2; со, –ісз,01; L-NSs; 
{Πι, Rs}; 2; —00, юз, 013 L-NSs; 
B; ZT; Oz, Coy,IT; Bs; 2; 02,03, —00; L-NSzurn; 
У; IX;  CowonlT; Rg 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
С; YS; Cox,024IT; {Ri,R3}; 2; 03, 00, 01; L-NSyrsn; 
[Ro Ra}; 2; оз, —00, 01; L-NSyrsn; 
Е; ТВ; Cos,0y,I7; {R2, Re}; 2; 00, 0з, 01; L-NSs; 
{Ra, Rs}; 2; —co,G3,G1; L-NSs; 
A; ZU; Cox, Oy IT; {R2, Ва}; 2; 0з, 00, 01; L-NSzurn; 
{Re, Rs}; 2; оз, —00, 01; L-NSzurn; 
A; TZ _ Cogoy,IT; Ra; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
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H; УТ; C2z,0y,1T; Rs; 2; 
Q; SR; Cozo0y,IT ; (Hs, Rs}; 4; 
G; XU; Cozo0y,IT ; { Вл, Ёз}; 2; 

(H5, Ra}; 2; 


—02,03,—101; L-NSy rsp; 
—Го,2, Го,з, —Г2,2; DNL; 

σα; 00, 01; L-NSxusn; 
03, —00,01; L-NSxusn; 


0 
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Го; {C2z|005}, {C2y|004}, {11000}, 7; Centrosymmetric; without SOC 


Г; (000); 


Y; 


Z; (002); C35z,1,05,7 ; 
T; (111); Cs; Los T; 
5; (010); С2.,ГТ; 

В; (011); С.,1,7; 

А; TZ; Coz Gy IT; 
Н; УТ; Coz σφι 
D: SR; Coz ІТ; 

A; ZT; ο πο IT ; 
Σ; ГУ: Cox,Gz IT; 
A; TA; Суб IT; 


(3 50); ο ο ГЛ; 


C2z,Coy 1,7; Ri; 


Ro; 


111,1; 

=1, 1; 1.15 
1,—1,1,1; 
eer: 
1,1,—1, 1; 
—=1,1,—1, 1; 
L. —1, 1, 1; 
=1,-1,-1,4 
11-11; 

= As 

1, —1,1,1; 
=] οσα, 
1,1,—1,1; 
—Di 1; 
1, —1,—1,1; 
—]1,—1,—1,1; 


102,03,00, —00; 


P-NSzrr; 


102,03, —00, —00; P-NSzrr; 


102,03,00, —00; 


P-NSzrn; 


ἴσα, ση, —00, —00; P-NSzrn; 


1.1.1: 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
103,03, —00; 
1.1.1: 

1, —1,1; 
—1,1,1; 
-1,-1,1; 
κας 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1.1: 
—1,1; 
02,03, —00; 
11,1; 
1,—1, 1; 
—1,1,1; 
-1,-1,1; 
Lb 

1, —1,1; 
—1,1,1; 
-1,-1,1; 


P-NSzrn; 


L-NSzrr; 
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; ZB; 


; TG; 


; YF; 


ТЕ; 


; УС; 


Су, 0. IT; (Ro, Ra}; 

(Re, Rs}; 
C»y;0s,I7 ; (Ro, Ra}; 

(He, Rs}; 
Οσα; Ва; 

FH»; 

Rs; 

Ra; 
G, Cos, IT; Rs; 
Cos,02,IT; Б; 

To; 

Rs; 

Ra; 


03,00,01; L-NSzrr; 
03,—00,01; L-NSzrr; 
03,00,01; L-NSzrr; 
03,—00,01; L-NSzrr; 
1,1,1; 


; 1,-1,1; 

; —1,1,1; 

; —1,—1, 1; 

; 02,03, —00; L-NSzrn; 
> 1.1.1} 

; 1,—1, 1; 

; —1,1, 1; 


MEME 
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Го; {00.004}, {C2y|004}, {113 10), T; Centrosymmetric; without SOC 


Г; (000); Co; Cay LT ; 


Y; 


(23 


0); Co; Cay LT; 


(00 i y Ο»:.1,σα,Τ; 


(23 


2); Сәг σα Fi 


(0 0); σε], 


1 
° 
1 
2 


(0 2); ШИНЕ 


Г7; 


; УТ; 


; SR; 


ZT; 
ГУ; 


; ГА; 


ZB; 


TG; 


Coz Jy AT; 


Coz Ον AT; 


Coz AT: 
Oz ‚Сох ‚ГТ; 
Cos,0z, IT; 


Соу,о»,ЇТ; 


Соу,о»,ЇТ; 


Съу,о,ЇТ; 


Ri; 
Ro; 


1,1,1,1; 

=, 1. 1.1; 
1,—1,1,1; 
=== 1.1: 
1;1;—1,1; 
—1,1,-1,1; 
1,—1;—1,1; 
ex]. 1 Ts 
1,1,1,1; 

—1, 1, 1.1; 
1,—1,1,1; 
=== 1.1: 
1.1.--1.1; 
=1,1,—1,1; 
1,—1,—1,1; 
exp 15 


; 102, σα, 00, —00; 


102,03, —00, —00; 
102,03,00, --σο; 
102,03, —00, —00; 
102,03, —00; 
i03, 00, 01; 

103, —00, 01; 
1,1,1; 

1,-1,1; 
—1,1,1; 
—1,—1,1; 
1,—1,1; 

1.1.1; 
—1,—1,1; 

—1, 1,1; 

03,01; 

02,03, —00; 
1,1,1; 

1,—1,1; 

—1, 1,1; 
—1,—1,1; 
1,1,1; 

1,—1,1; 
—1,1,1; 
—1,—1,1; 
03,00,01; 

03, —00,01; 

03, —00,01; 


03,00,01; 


P-NSzrn; 
P-NSzrr; 
P-NSzrr; 
P-NSzrr; 
P-WNLsn; 
P-WNL/NS 
P-WNL/NS 


L-NSzmn; 
L-NSzmn; 
L-NSzmn; 
L-NSzmn; 


š 


2 
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Е; YF; Coy,04,IT; Ri; 


Ra; 
Е; ТЕ; o;,Cos,IT; Rs; 
C; УС; Coz,02,IT; Ri; 


1,—1, 1; 

1.1.1; 

—1,—1,1; 

—1,1,1; 

02,03, —00; L-NSzmn; 
LLI 

1,—1,1; 

—1,1,1; 

—1,—1,1; 


125 


202102.00016v1 


chinaXiv 


SG 65 


I^: {Ο»:|000}, í C>,|0001, {1000}, 7; Centrosymmetric; without SOC 


Г; (000); Co.CoLT; Rı; 


У; ( 


11 
22 


Z; (005); Co,,Cx,,L,7; Ri; 


T; (85 


S; (010); C24,,7; Ta; 


В; (0 


top 


A; TZ; 


Ro; 


0); C22,C2y,1,T; Ri; 


2); Coz,Coy,I,T; Ва; 


): Coz,l,T; Ri; 


ыы 


Coz,0y,1T; Ri; 


Ra; 


1,1,1,1; 


; —1,1,1,1; 
; 1,—1,1,1; 
; 1,8 


1,1,—1,1; 


; —1,1,—1,1; 
;1,—1,—1,1; 

; —1,—1,—1,1; 
; 1,1,1,1; 

; —1,1,1,1; 

; 1,—1,1,1; 

; —1,—1,1,1; 


1, 1, πα, 1; 


; —1,1,-1,1; 
; шк Ба СОЕ 
TE NERIS E 


1,1,1,1; 
=1, 1, 1, 1; 


‚1,—1,1,1; 
; —1,—1,1,1; 
‚1,1,—1,1; 

; —1,1,—1,1; 
‚1,—1,—1,1; 

ο τς 


1,1,1,1; 


; —1,1,1,1; 
- 1,-1,1,1; 
; —1,—1,1,1; 


1,1,—1,1; 
—1, 1, —1, 1; 


; 1,—1, —1, 1; 


-1,—1,-1,1; 
1,11; 


; 1,—1, 1; 
; —1, 1, 1; 


—1, —1, 1; 
1,1,1; 


; 1,—1, 1; 
; =, 1, 1; 


—1,—1,1; 
1,1,1; 


‚1,—1,1; 
; —1,1,1; 
б —1,—1,1; 
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; SR; 


ZT; 


ГУ; 


; ГА; 


ZB; 


TG; 


УЕ; 


ТЕ; 


УС; 


Co; ‚ту TT; 


C2z,IT; 


Cox ‚© AT; 


Cox Oz AT; 


Coy,0s,1T ; 


οσο); 


C»y;0s,17 ; 


Cay,o21T; 


Cox Кел AT; 


Со... IT; 


1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1,1; 
—1,1; 
1,1,1; 

1, —1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 

1, —1,1; 
—1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,11; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
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chinaXiv 


SG 66 


I^: {00.000}, {C2,|000}, 0033, T; Centrosymmetric; without SOC 


Г; (000); Co.Co,LT; Ri; 


Y; 


(23 


(005); σα,1ιΟ2..Τ: Rs; 


(55 


(010); Co4,L,T; Р; 


(0 


кюе 


TZ; 


> УТ: 


; SR; 


ZT; 
ГУ; 


; ГА; 


Nie 


Ro; 


0); С.,Сәу,1,Т; Ri; 


5); Ox1,Caz,7; Rs; 


); Сәг,1,7; Ri; 


ο. σφι] Ry; 


C2z,0y1T; Ri; 


Cs; IT; Ri; 


G. Cox IT; Rs; 
Cox,02,1T; Ri; 


Coy,0x,1T; Ri; 


1,1,1,1; 
—1,1,1,1; 
br 
=i i 
1,1, id 
ей 
1,—1,—1,1; 
edes edd 
1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
τη. 
id i4 
—1,1,—1,1; 
bod dd: 
S ο a 


102,03,00, —00; P-WNLs; 
102,03, —00, —00; P-WNLs; 
102,03,00, —00; P-WNLs; 


102,03, —00,—00; P-WNLs; 


1-11 

1, —1,1; 
—1,1,1; 
—1,—1,1; 
Todos 
1,—1,1; 
—1,1,1; 
—1,-1,1; 
11: 

1, —1,1; 
—1,1,1; 
—1,—1,1; 
1.1.1} 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1,1; 
—1, 1; 


02,03, —1G1; WNL; 


1,1,1; 
1,—1,1; 
—1,1,1; 
esf = 
1,1,1; 
1,—1,1; 
—1,1,1; 
EUN 
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chinaXiv 


G; 
F; 


C; 


ZB; oz,CoyJIT; 
TG; o2,Coy JT; 
YF; Οσα 


ТЕ; σ. ος IT; 
YC; Cozr,02,1T; 


Ra; 


B= e к = мю π: π: коо π: о ο 


02,03, —101; WNL; т 
02,03, -ἴσι; WNL; п 
1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

02,03, —4101; WNL; п 
111; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 
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130 


SG 67 


202102.00016v1 


chinaXiv 


Го; {C2z|000}, {C2,|000}, {11330}, 7; Centrosymmetric; without SOC 


Г; (000; C»4Co,,L T; Ва; ΕΕ 
Ro; 1; —1, 1,1,1; 
R3; 1; 1,—1, 1,1; 
Ra; 1; -1,—1,1,1; 
Rs; 1; 1,1,—1, 1; 
Re; 1; —1,1,—1, 1; 
Вт; 1; 1,—1,—1, 1; 
Rs; 1; —1,—1,—1, 1; 
Y: (440); Coz,Coy, HT; Βι; 1; LLLI 
Ro; 1; —1, 1,1,1; 
R3; 1; 1,—1,1, 1; 
Ra; 1; -1,—1,1,1; 
Rs; 1; 1,1,—1, 1; 
Re; 1; —1,1,-1,1; 
R7; 1; 1,—1,—1, 1; 
Rs; 1; —1,—1,—1, 1; 
Z; (002); Coz,Coy,I,T; Ri; 1; 1,1,1,1; 
Ro; 1; —1, 1,1,1; 
R3; 1; 1,—1,1, 1; 
Ra; 1; -1,—1,1,1; 
Rs; 1; 1,1,—1, 1; 
Re; 1; —1,1,—1, 1; 
Вт; 1; 1,—1,—1, 1; 
Rs; 1; —1,—1,—1, 1; 
T; (222); C2z,Coy,1,T; Ri; 1; 1,1,1,1; 
Ro; 1; —1,1,1,1; 
Rs; 1; 1,-1,1,1; 
Ra; 1; -1,—1,1,1; 
Rs; 1; 1,1,—1, 1; 
Re; 1; —1,1,—1, 1; 
R7; 1; 1,—1,—1, 1; 
Rs; 1; —1,—1,—1, 1; 
S; (020); G TT: Rs; 2; 102,03,—00; P-WNLs; 
R; (011); o2,1,7; Rs; 2; 102,03, -σο; P-WNLs; 
A; TZ; Coz,0y,IT; Ri; 1; 1,1,1; 
Ro; 1 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
H; УТ;  Caz,0y IT; Ri; 1; 1,-1,1; 
Ro; 1; 1,1,1; 
Ёз; 1; —1,—1,1; 
Ва; 1; -1,1,1; 
D; SR; ΟΤΙ (f, Ray; 2; 03,01; WNL; Е 
А; ZT; С.Т; Ва; 1 1,1,1; 
Ro; li 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -L-Ll; 


202102.00016v1 


chinaXiv 


131 


; ГУ; Cz; oIT; Ва; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,-1,1; 

; TA; Coy,o2,IT; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,-1,1; 

; ZB; Coy,o2,IT; Ri; 1; 1,1,1; 
Rz; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 

; TG; Coy,,04,IT; Ri; 1; 1,—1, 1; 
Rə; 1; 1,1,1; 
Rs; 1; —1, —1,1; 
Ra; 1; Lll 

; YF; Суб. IT; Ri; 1; 1,—1, 1; 
Rə; 1; 1,1,1; 
Rs; 1; —1,—1, 1; 
Ва; 1; —1,1,1; 

; ТЕ; Coz,0z,J7; Ri; 1; 1,1,1; 
Rə; 1; 1,—1, 1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 

; YC; Coz,02,J7; Ri; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,-1,1; 
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202102.00016v1 


chinaXiv 


Го; {C2z|000}, {C2,|000}, (7|3 333, T; Centrosymmetric; without SOC 


Г; (000; Co2,Coyt,7; Rai; 1; LLLI 

Ro; 1; —1,1,1,1; 

Ёз; 1; 1,-1,1,1; 

Ra; 1; -1,—1,1,1; 

Rs; 1; 1,1,—1, 1; 

Re; 1; -1,1,—1,1; 

Вт; 1; L,—1,—1,1; 

Rs; 1; —1,—1,—1, 1; 
Y; (110); Coz,Cayt,7; Ri; 1; 1,1,1,1; 

Ro; 1; —1,1,1,1; 

Ёз; 1; 1,-1,1,1; 

Ra; 1; -1,—1,1,1; 

Rs; 1; 1,1,—1, 1; 

Re; 1; -1,1,—1,1; 

Вт; 1; L,.—1,—1,1; 

Rs; 1; —1,—1,—1, 1; 
2; (005); c<, Co, T; Rs; 2; 102,03,00,—00; P-WNLs; 

Γιο; 2; 402,03, --σο, —00; P-WNLs; 
T; (222); σα.Ι.,Ο2.,Τ; Rs; 2; 102,03,00,—00; P-WNLs; 

Πιο; 2; 402,03, --σο, -σο; P-WNLs; 
S; (020); о:,1,7; Rs; 2; ἴσο, σα, —00; P-WNLs; 
R; (022); e, LT; Rs; 2; 402, 03, —00; P-WNLs; 
А; Г  C22,0y, IT; Ра; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
H; УТ;  Cono,IT; Ri; 1; 1,—1, 1; 

Ro; 1; 1,1,1; 

Rs; 1; —1,—1, 1; 

Ra; 1; —1,1,1; 
D; SR; С.Т; {Ri, R2}; 2; 03,01; WNL; 
А; ZT; o2z,CoeJIT; Rs; 2; 02,03, —101; WNL; 
X; ГУ; С.Т; Κι; 1; 1,1,1; 

Ra; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
A; TA; Cay,orJT; Ri; T: 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ва; 1; —1,—1,1; 
B; ZB; Oz, Co, T; Rs; 2; 02,03, —i01; WNL; 
G; TG; σ.,0»νΤ; Hs; 2; —02, 03, -ἰσι; WNL; 
Е; УЕ; C2y,0x, IT; Εἰ; 1; 1,—1, 1; 

FH»; 1; 1,1,1; 

Вз; 1; —1,—1,1; 

Ra; 1; —1,1,1; 


202102.00016v1 


chinaXiv 


E; ТЕ; oz,Cos,IT; Rs; 
C; УС; Сәь,ог,ІТ; Ri; 
Ro; 
Rs; 


; 02,03, —101; WNL; п 


1,1,1; 


? ? ? 
1,—1,1; 
—1,1,1; 


“Жы al. 


; —1,-1, 1; 
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chinaXiv 


SG 69 


Г}; {00.000}, {C'2,|000}, {11000}, 7; Centrosymmetric; without SOC 


Г; 


Y; 


X; 


7; 


Н; 


(000); C2z,Coy 1,7; 


(011); ο Су, T; 


(503); ο ο ГЛ; 


(520); ο ο ГЛ; 


; (200); L7; 


; ΓΖ/ΓΛ; CozoyIT; 


XG/XY; C22,0y, IT; 


YH/YX; C22,0y, IT; 


Ri; 
Ro; 


1,1,1,1; 


r= 1. 1.1. 1: 
;dg-—Ldd 
Е, 1; 1; 
511-11; 
1.1.1.15 
:d,—1,—1,1; 
;cL—L1.1; 
у „1,1,1; 
;—1,1,1,1; 
1-Е 
στ 1; 
1,1-1,1; 
=L=]; 
:,—1,;—1,15 
===; 
; 1.1; 11; 
к= 1.1. 1: 
τα l; 
Е 
511-11: 

з =1,1,—1, 1: 
?d4,—1,—1,15 
;—1,—1,—1,1; 
ST, 1, 1; 
к=] 1.1.1; 
1-Е 
зт 

1, ο. 

; -1,1,-1,1; 
НОЕ РЕ Л; 
;-L-L-11; 


1,1; 


μας 

к l=; 

; —1,1,1; 
;-L-Ll; 
pols L 1Ε 
E 

; —1,1,1; 
;-L-Ll 
LLI 

; 1, —1,1; 

; —1,1,1; 
1-1, 1; 
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135 


; ZQ; Coz,0y, IT; Ri; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Rs; 1; —1,1, 1; 
Ra; 1; —1,—1, 1; 
; ГХ/ГУ; Cox,02,IT; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
; YC/YZ; Cos,05,IT; Ri; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Βα; 1; —1,1, 1; 
Ва; 1; —1,—1, 1; 
; ZA/ZY; Cos,0s,IT; Ri; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —-1,—1,1; 
; XU; Cos,02,IT; Ry; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1, 1; 
Ra; 1; —-1,—1,1; 
; ГУ/ГА; Cy za T; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,-1,1; 
; XD/XZ; Coy,04,1T; Ri; 1; 1,1,1; 
Re; 1; 1, —1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,—1,1; 
; ZB/ZX; Cay,or,IT; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1, 1; 
Ra; 1; —-1,—1,1; 
; YR; Coy,02tI7T; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —-1,—1,1; 


202102.00016v1 


chinaXiv 


SG 70 


Г; {02.000}, {C2y|000}, (7| 


Г; 


(000); 


ГХ/ГУ; 


YC/YZ; 
ZA/ZY; 
XU; 


; DY/TA; 


; XD/XZ; 


ZB/ZX; 
YR; 


Co; σου ЛУТ» В\ ; 


Ox 1 ,Coy,T ; 


0Oz,l,Cos,T; 


Κο ης 


HT; 


Coz,0y,1T; 


Ox,Coz IT; 


; Oy Cas AT; 


Ox,Coz IT; 


C2x,02 IT; 


Oy ‚Сох ‚ТТ; 
o, Cox IT; 
Oy ‚Сәх IT. 


Суб IT; 


Ox Cay IT; 
O2z,Coy IT; 
Ox Cay IT; 


Ra; 


111 


444 


1,1,1,1; 


; —1,1,1,1; 
; 1,—1,1,1; 
; —1,—1,1, 1; 
> 1,1,-1,1; 
; —1,1,—1,1; 


1,—1,—1,1; 
—1,—1,—1,1; 
102,03, 00, —00; 
102,03, —00, —00; 
102,03,00, —00; 
102,03, —00, —00; 


ἴσα; σα; 00, —00; 


; 102,03, —00, —00; 


1,1; 


; 1,1,1; 


1,—1,1; 
—1,1,1; 
—1,—1,1; 
02,03,—101; 
—02, 03, —101; 


1,1,1; 


; 4,1,1; 
;%—1,1; 

; —i,—1,1; 
; 1,1,1; 


1,—1,1; 
—1,1,1; 
—1,—1,1; 
—02, 03, —101; 
02,03,—101; 


1, 1,1; 


; — 1, 1; 
TENE 
; —i,—1,1; 


1,1,1; 


; 1, —1, 1; 
; —1, 1, 1; 


—1, =1, 1; 
02,03, —101; 
02,03, —101; 


—i,1,1; 


‚1,1; 
; —i, =I, 1; 


SE MEE 


}, T; Centrosymmetric; without SOC 


P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
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chinaXiv 


SG 71 


9. SG 71-80 


Го; {00.000}, {C2,|000}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000; ως ΟΙ ΤΙ Ва: 
Ro; 


X; (111); Ὁ Ορ Ri; 


R; (200); Сэ: Ri; 


S; (404); СТ; В; 


Т; (410); Ch4LT; Ri; 


1); Co2,Cay,IT; Ra; 


Л; ГА/ТХ; Coz,0yJT; Ri; 


G; XG; C22,0y1T; Ri; 


P; TW; Coz, IT; Ri; 


1,1,1,1; 


; —1,1,1,1; 


1,—1, 1, 1; 


; —1,—1,1,1; 


1,1,—1,1; 


; —1, 1, =1, 1; 


1,—1,—1,1; 


; —1,—1,—1, 1; 


1,1,1,1; 


; —1, 1, 1, 1; 


1,—1, 1, 1; 


; =l, —1, 1, 1; 


1,1,—1,1; 


; —1, 1, —1, 1; 


1,—1,—1,1; 


;—1,—1,—1, 1; 


1,1,1; 


; 1,—1, 1; 


—1,1,1; 


; —1, —1, 1; 


1,1,1; 


; 1,—1, 1; 


—1, 1, 1; 


; — 1, —1, 1; 


1,1,1; 


; 1,—1, 1; 


—1, 1, 1; 


; =l; —1, 1; 


1,1,1; 


; 1,—1, 1; 


—1,1,1; 


; — 1, —1, 1; 


1,1,1; 


; 1,—1, 1; 


—1,1,1; 


; —1, —1, 1; 


1,1,1; 


; 1,—1, 1; 
; —1, 1, 1; 


—1, = 1; 


31,1; 
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138 


У; ГУ/ГХ; Coo.lT; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 

Е; ХЕ; Cos,02,IT;i Ва; 1; 1,1, 1; 
Re; 1; 1,—1,1; 
Rs; l; —1,1,1; 
Ra; 1; —1,—1, 1; 

D; SW; Cas IT; Rl 1,1; 
Ro; 1; —1, 1; 

A; TA/TX; Coy,05,IT; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Ёз; 1; -1,1,1; 
Ra; 1; -1,-1,1; 

U; XU; C»y,0s,I7; Ri; 1; 1,1,1; 
Re; 1; 1, -1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —-1,—1,1; 

Q; RW; СТ Ra; 1; 1,1; 
Re; 1; —1,1; 


202102.00016v1 


chinaXiv 


SG 72 


Го; {02.000}, (C5, 000] , {11440}, 7; Centrosymmetric; without SOC 


Г; 


X; (111); СЛ) Ra; 


(000); 


~ 
о 
о 
s< 


~ 

NIF Nie м 

мы © 

C ΝΙΗΙ 
s 


> 


XG; 


TW; 


ΓΣ/ΓΧ; 


ΧΕ; 


SW; 


C2z,Coy 1,7; Ri; 
Ro; 


OyA,T; Rs; 
σαι] Rs; 
C; “УГ Ta ; 


C2z,Coy IT; (Ri, Во}; 


C22,0y1T; Ri; 


C2z,0y1T; Ri; 


Coz IT; Ri; 


Cre,021IT; Ва; 


(ασε) IT; Ва; 


Cox, ITT; {Πι, Π2}; 


2 


1;1,1;1; 

—1,1,1,1; 
1,—1,1,1; 
-1,-1,1,1; 

1,1, —1,1; 
-1,1,-1,1; 

1, -1,-1,1; 
-1,-1,-1,1; 
1,1,1,1; 

—1,1,1,1; 
1,—1,1,1; 
-1,-1,1,1; 

1,1, —1,1; 
-1,1,-1,1; 

1, -1,-1,1; 
-1,-1,-1,1; 
102,03,—00; P-WNLs; 
102,03,—00; P-WNLs; 
1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

00, 03, σι; P-WNLs; 
—00,03,01;  P-WNLs; 
1,1,1; 

1,—1,1; 

—1,1,1; 

-1,-1,1; 

1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1; 

—1,1; 

1,1,1; 

1,-1,1; 

—1,1,1; 

—1,—1,1; 

1,1,1; 

1, —1,1; 

—1,1,1; 

-1,-1,1; 

703,01; WNL; 
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A; ГА/ГХ; Coy,o2,IT; Ri; 


U; XU; 


Q; RW; 


Ra; 


Coy σα AT; Ri ; 


Co, IT; 


Ro; 
Rs; 
Ra; 
(Ri, Ro}; 


1; 
1; 
1; 
1; 
1; 
1; 
1; 
1; 
2; 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 


03,01; 


WNL; п 
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202102.00016v1 
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Г”; {C22|404}, (5,3 20}, {11000}, 7; Centrosymmetric; without SOC 


Г; (000); CaCa: T; RB; 1; 1,1,1,1; 

Ro; 1; —1,1,1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; —-1,—1,1,1; 

Rs; 1; 1,1,—1, 1; 

Ho; 1; —-1,1,—1,1; 

Вт; 1; 1,—1,—1,1; 

Rs; 1; —-1,—1,—1,1; 
X; (111); CoCw,LT; Ва; 1; 1,1,1,1; 

Ro; 1; —1,1,1,1; 

Rs; 1; 1,-1,1,1; 

Ra; 1; —1,—1,1, 1; 

Rs; 1; 1,1,—1, 1; 

Re; 1; —-1,1,—1,1; 

Вт; 1; 1,—1,—1,1; 

Rs; 1; —1,—1,—1,1; 
R; (100); dT Bs; 2; ἶσα, σα, —00; P-WNLs; 
5; (101); Ox1,T; Rs; 2; 102,03, —00; P-WNLs; 
T; (420); 0;,H,T; Rs; 2; 102,03, —00; P-WNLs; 
W; (311); E,C2z,Coy,IT; (Ro, Ro); 4; iTo,o, Гол, Гоз, —Г2,2; ОР; 0 
A; ГА/ГХ; C2z,0y,1T; Ri; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; -1,—1,1; 
G; XG; C35,0y,1T ; Ta; =, 1} 

Ro; 1; -1,—1,1; 

Rs; 1; 1,1,1; 

Ra; 1; 1,-1,1; 
Р; TW; Ο.Τ {52, Ва}; 2; 03,01; WNL; т 
X; ГУ/ГХ; Cung T; Re 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ва; 1-11-11; 
Е; XF; Cox, IT; Ta; 1; —1,1, 1; 

Rə; 1; —1,—1, 1; 

R3; 1; 1,1,1; 

Ra; 11 1,—1,1; 
D: SW; Coxs,IT; (H5, Ra}; 2; —03, 01; WNL; т 
A; ГА/ГХ; Csy za, PT; Ri; 1; 1,1,1; 

Ro; 1; 1-11; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
U; XU; Coy,0x, IT; Rı; RLI; 

Ro; 1; 1,-1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 
Q RW; СТ; (is, Ra}; 2; 03,01; WNL; т 
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T; {02.1202}, {009530}, {1150}, 7; Centrosymmetric; without SOC 


I; (000; С.,Сәу,1,7; Ri; 1; LL 
Ro; 1; —1, 1,1,1; 
R3; 1; L,—1,1,1; 
Ra; 1; -1,-1,1,1; 
Rs; 1; L,1,—1,1; 
Re; 1; —1,1,—1, 1; 
Вт; 1; L,—1,—1,1; 
Rs; 1; —1,—1,—1,1; 
X; (111. СС; Ri; 1; 1,1,1,1; 
Ro; 1; —1, 1,1,1; 
R3; 1; L,—1,1,1; 
Ra; 1; —1,—1,1,1; 
Rs; 1; L,1,—1,1; 
Re; 1; —1,1,—1, 1; 
Вт; 1; L,—1,—1,1; 
Rs; 1; —1,—1,—1, 1; 
R; (500); Сә,,1,7; fü; 1; 1,1,1; 
Ro; ТВ 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
S; (101); CLT. fü; l; 1,1,1; 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1, 1; 
Ra; 1; -1,—1,1; 
T; (410); oz, 1 T; Rs; 2; ἶσα, σα, —00; P-WNLs; 
W; (311); E,C2z,Cay,IT; Во; 2; ἔσο,σι,σα, —103; P-WNLrw; 
A; ГА/ГХ; C2z,0y,1T; Ri; 1; 1,1,1; 
H»; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -L-1,l 
G; XG; C2z2,0yt1T; Ri; 1: —1,1,1; 
Ro; 1; -L-1,l 
Rs; I: yd 
Ва; 1; 1,-1,1; 
Р; TW;  CoAIT; (Ro, Ra}; 2; 03,01; WNL; T 
У; ГУ/ГХ; Cə+,o z IT; Ta; 1; 1,1,1; 
Ro; 11-11; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
F; XF; Coxr,021T; Ri; = 
Ro; 1; —1,1, 1; 
R3; 1; 1,—1, 1; 
Ва; 1; 1,1,1; 
D; SW; Cox, IT; Ra; 1; -1,1; 
Ra; 1, 1,1; 


202102.00016v1 


chinaXiv 


A; ГА/ГХ; Coy,o2,IT; Βι; 


U; XU; Су, от; Ri; 


Q; RW; СТ; Рә; 


1; 
1; 
1; 
l: 
1; 
; 1; 
1; 
1; 
1; 
1; 


1,1,1; 
1,-1,1; 
—1,1,1; 
—1,—1,1; 
1,—1,1; 
1,1,1; 
—1,-1,1; 
—1,1,1; 
Ты 
—1,1; 
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SG 75 


Га; (CL|0001, 7; Non-Centrosymmetric; without SOC 


I; (000; СЕ; 


Hmm 


MA; 


TM; 
ZA; 

XM; 
RA; 


; ХВ; 


; CL T; 


gu 


ES 


; С2.,Т; 


Coz T; 


ЕЛ C»; 
E T Coz; 


Fa 
Сл; 


=, 
Сл; 


E.T C22; 
ЕТ C22; 
E.T C27; 
ЕТ C22; 
C35; 


Ri; 
Uta, Ra}; 
Rs; 
Ri; 
{R2, Ra}; 
Rs; 
Ri; 
Uta, Ra}; 
Rs; 
Ri; 
{R2, Ra}; 


[15 

103,01; 0-2 WP; 
—1,1; 

1.15 

103,01; 0-2 WP; 
—1,1; 

I. E 

103,01; 0-2 WP; 
—1,1; 

LT 

103,01; C-2 WP; 
—1,1; 

1.1; 

—1,1; 

Е 

—1,1; 

1. 1: 

LT 
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SG 76 


Га; {21.1001}, 7; Non-Centrosymmetric; without SOC 


T; (000); СТ; 
М; (220); CiT; 
Z; (005); ο Τ 
(222); САТ; 
(023); Coz,T; 
(050); Ο.Τ 
TX; E T Coz; 
ZR; E T Coz; 
TZ; С}; 
МА; C+; 
ГМ; E T Coz; 
ZA; E T Coz; 
ХМ; ` E,TCs;; 
RA; E T Coz; 
; ХВ; ο 


= NT t 


Ri; 
{R2, Ra}; 
Вз; 
Ri; 
(io, Ra}; 
Ёз; 
{R2, Rs}; 
{ Ва, Re}; 
(Fio, Rs}; 
{ Ra, Re}; 
(io, Ra}; 


TR 

103,01; C-2 WP; 
—1,1; 

1.15 

103,01; С-2 WP; 
— 1,1; 

cots σι; P-NSzan; 
— 7058 01; P-NSzar; 
£073 σι: P-NSzar; 


v2 " 
— 7058 01; P-NSzan; 
103,01; P-NSzan; 
1,1; 
1,1; 
L-NSzan; 


Go, —102; 


L-NSzar; 


L-NSzar; 
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SG 77 


Га; {21.1001}, 7; Non-Centrosymmetric; without SOC 


I; (000; СЕ; 


Hmm 


MA; 


TM; 
ZA; 

XM; 
RA; 


; ХВ; 


; CL T; 


gu 


ES 


; С2.,Т; 


Coz T; 


ЕЛ C»; 
E T Coz; 


Fa 
Сл; 


=, 
Сл; 


E.T C22; 
ЕТ C22; 
E.T C27; 
E.T C22; 
C35; 


Ri; 
Uta, Ra}; 
Rs; 
Ri; 
{R2, Ra}; 
Rs; 
Ri; 
Uta, Ra}; 
Rs; 
Ri; 
{R2, Ra}; 


ТЕ 

103,01; 0-2 WP; 
— 1,1; 

1.15 

103,01; 0-2 WP; 
—1,1; 

I. E 

103,01; 0-2 WP; 
—1,1; 

LT 

103,01; 0-2 WP; 
—1,1; 

1.1; 

—1,1; 

Е 

—1,1; 

1. 1: 

LT 
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SG 78 


Га; {21.1003}, 7; Non-Centrosymmetric; without SOC 


T; (000); СТ; 
М; (220); CiT; 
Z; (005); ο Τ 
(222); САТ; 
(023); Coz,T; 
(050); Ο.Τ 
TX; E T Coz; 
ZR; E T Coz; 
TZ; С}; 
МА; C+; 
ГМ; E T Coz; 
ZA; E T Coz; 
ХМ; ` E,TCs;; 
RA; E T Coz; 
; ХВ; ο 


= NT t 


Ri; 
{R2, Ra}; 
Вз; 
Ri; 
(io, Ra}; 
Ёз; 
{R2, Rs}; 
{ Ва, Re}; 
(Fio, Rs}; 
{ Ra, Re}; 
(io, Ra}; 


TR 

103,01; C-2 WP; 
—1,1; 

1.15 

103,01; С-2 WP; 
— 1,1; 

cots σι; P-NSzan; 
— 7058 01; P-NSzar; 
£073 σι: P-NSzar; 


v2 " 
— 7058 01; P-NSzan; 
103,01; P-NSzan; 
1,1; 
1,1; 
L-NSzan; 


Go, —102; 


L-NSzar; 


L-NSzar; 


202102.00016v1 
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SG 79 


Го; {C£|000}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000); 


ZV; 


; ХР; 


Г7/ГУ; 
ZF; 
NP; 
DX; 
ZU; 


OLT: 
ET: 
Coz As 


e 


Cos CT; 


t. 
Ci 


eu 
Ci 


Coz; 


E T C22; 
ЕТ C22; 
Е; 

ЕТ C22; 
E T C22; 


XZ/XY; Е,ТС»,; 


Ri; 
(io, Ra}; 
Rs; 
Ri; 


(Ra, Ra}; 
Rs; 
Ri; 
{R2, R2}; 
Ri; 


2; 
1; 


= πὶ NN = π: = = 


; 1,1; 


103,01; C-2 WP; 2 
—1,1; 

1,1; 

1,1; 

—1,1; 

1,1; 

103,01; C-2 WP; 2 
—1,1; 

1,1; 

-σο, -ἴσα; С-2 WP; 2 
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SG 80 


Гу; {СЕ 15}, T; Non-Centrosymmetric; without SOC 


Г; (000); 


; ХР; 


У; ГА/ГУ; 
F; ZF; 
Q; NP; 
DX; 
U; ZU; 
Y; XZ/XY; 


CL T; 
ET: 
Coz As 


e 


Cos CT; 


А ru 
Ci 


ο s 


Ri; 
(fio, Ra}; 
Rs; 
Ri; 


2; 
1; 


B= = πι - πι πα πι = πι ы πι - ы ы ы ы b π: Ñ = π: = πι 


; 1,1; 


103,01; 
—1,1; 
1,1; 
1,1; 
—1,1; 
1,1; 
103,01; 
—1,1; 
оз,е 2 aten), С-1 WP; 1 


C-2 WP; 2 


C-2 WP; 2 


202102.00016v1 


chinaXiv 


10. SG 81-90 


SG 81 
Га; {53,1000}, 7; Non-Centrosymmetric; without SOC 
Г; (000; SLT; А; 1; 1,1; 
(H5, Ra}; 2; 103,01; P-QNLrz; 
Rs; 1; —1,1; 
М; (210); SLT; Е; 1; 1,1; 
(R5, Ra}; 2; 103, 01; P-QNL m4; 
Rs; 1; —1,1; 
2; (001); SŁ,T; Е; 1; 1,1; 
{R2, Ra}; 2; i03,01; Р-ӦМ№гл; 
Нз; 1; —1,1; 
А; (33435 SLT; Р; l; 1,1; 
{Π2, Ва}; 2; 103, 01; P-QNL m4; 
R3; 1; —1, 1; 
R; (021); Co4T; Ri; 1; 1,1; 
Ro; 1; το} 
X; (020); С.Т; Р; l; 1,1, 
Ro; 1; —1,1; 
A; TX; E/TCo; Hy; 1; 1,1; 
U; ZR; ЕЛ Caz; Ri; GLI 
A; TZ; Coz,S4,T; Ва: 1; 1,1; 
{R2, Ro}; 2; --σο, -ἴσο; QNL; 0 
У; МА; Οδ Βι; 1; 1,1; 
(Ha, Во}; 2; --σο, —io2; QNL; 0 
x; DM; E/TCo; Ri 1; 1,1; 
5; ZA; E/TCo; Ry; 1; 1,1; 
Y; ХМ; ЕТС; Ri; 1; 1,1; 
T; RA; ETC; Ri; 1; 1,1; 
W; XR; Сз; Ri; 1; 1; 
Rə; 1; το 
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SG 82 
Го; {55 1000}, 7; Non-Centrosymmetric; without SOC 
T; (000; SLT; В; Do 
(R5, Ra}; 2; 103, 01; P-QNLrz; 
Rs; 1; —1,1; 
N; (010); Е; Ri; 1; 1,1; 
X; (003); Caz,T ; Ri; 1; 1,1; 
Ro; 1; -1,1; 
Z; (111), SLT Ri; l; 1,1; 
(R5, Ra}; 2; 103, 01; P-QNLrz; 
Rs; 1; —1, 1; 
P; (242); 5}; Ri; 1; 1; 
Ro; l; 4; 
Вз; 1; —1; 
Ва; 1-8 
A; ГА/Г7; ОТ. Bi; 1; 1,1; 
(Hio, Πο}; 2; --σο, -ἰσο; QNL; 0 
V; ZV; Coz,S4,T; Ва; 1; 1,1; 
(Hio, Ro}; 2; --σο, —ю2; QNL; 0 
W; XP; Coz; Ra; 1i 1; 
Ro; 1; —1; 
X; TENES НТО RB l; 1,1; 
F; ZF; ЕТ Сә»; Ri; Ir Dd; 
Q; NP; E; Ri; 1; 1; 
A; TX; E/TCo; Αι; 1; 1,1; 
U; ZU; ЕТ Сә; FB; 1; 1,1; 
Y; XZ/XY; ETC. Ri; 1: - 
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SG 83 


Га; (CL|0001, {|000}, 7; Centrosymmetric; without SOC 


Г; (000); ΟἜ ΙΤ; Ri; 
{ Ra, Ra}; 

Ёз; 

Rs; 
{ Re, Rs}; 

В; 

; СЕТ; Ri; 
{R2, Ra}; 

Ёз; 

Rs; 
{ Re, Rs}; 

В; 

Z; (002); СЕТ; Ra; 
{ Ra, Ra}; 

R3; 

Rs; 
{ Ав, Rs}; 

В; 

1); CLT; Ra; 
{R2, Ra}; 

R3; 

Rs; 
{ Re, Rs}; 

Вт; 

В; (055); CoL T; Ра; 


ые 

юе 
c 

+ 


X; (050): Caz,H,T; Ri; 


A; DX; oz, IT; Ri; 
U; ZR; oz, IT; Ri; 


№ TZ; Ον B; 


V; МА; ОО Re 


To bol: 

i103,00,01; P-QNLrz; 
—1,1,1; 

1,—1,1; 

i73, —00,01; P-QNLrz; 
—1,-1,1; 

TL 

i103,00,01;  P-QNLuA; 
—1,1,1; 

1,—1,1; 

i03, —00,01; P-QNLu A; 
—1,-1,1; 

11,4: 

i103,00,01; P-QNLrz; 
—1,1,1; 

1, —1,1; 

i73, —00, 01; P-QNLrz; 
—1,—1,1; 

1.1. 

103,00,01; Р-ОМЬмА; 
—1,1,1; 

1, —1,1; 

ἶσα, —00,01; Р-@МЬмА; 
—1,—1,1; 

T. 1.1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1; 

—1,1; 

1,1; 

—1,1; 

T; t; 

103,013 QNL; 
—1,1; 

1.1: 

103,01; QNL; 
—1,1; 
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153 


> ГМ; о:,17; Ri; 1; 1,1; 
В; 1; -1,1; 
5; ZA; о:,17; Ri; 1; 1,1; 
Re; 1; -1,1; 
Y; ХМ; o2,J7; Ri; 1; 1,1; 
Re; 1; -1,1; 
T; RA; o2,IJT; Ri; 1; 1,1; 
Re; 1; -1,1; 
W; ХВ; Co4IT; Ri; 1; 1,1; 
Re; 1; —1, 1; 
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SG 84 


Га; (1,1003), {1100} }, 7; Centrosymmetric; without SOC 


T; (000); CL,LT; 


М; (550): СЕТ; 


Z; (0005; OL ELT; 


X; (050); 


U; ZR; 


A; TZ; 


У; DM; 
S; ZA; 
Y; XM; 


Т; ВА; 


ОЕТ; 


; Coz,I,T; 


Co; IT; 


cz IT; 
cz IT; 


CIT; 


CIT; 


oz, IT; 
oz, IT; 
oz, IT; 
σε) 


Coz, IT; 


Rı; 
Uto, Ra}; 
R3; 
Rs; 
Ute, Rs}; 
В; 
Ri; 
{R2, Ra}; 
Rs; 
Rs; 
{ Re, Rs}; 


> 103, —00, 01; 


1, 1,1; 
103,00,01; P-QNLrz; 
—L1,1; 

1,—1, 1; 

P-QNLrz; 
-1,-1,1; 
1, 1,1; 
103,00,01; Р-ОМі ма; 
—1,1,1; 

1, —1,1; 
103, —00, 01; P-QNL m4; 
—1,—1,1; 

701,—00,03, —00; P-WNLs; 
ἴσα, —00,03, —00; P-WNLs; 
701,—00,03, —00; P-WNLs; 
σα, —00,03, —00; P-WNLs; 
1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1,1; 


; 1, —1, 1; 


—1,1,1; 
—1,—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
103,013 QNL; 
—1,1; 
1,1; 
103,013 QNL; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
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Га; (02,1230), {11440}, 7; Centrosymmetric; without SOC 


Г; (000); СУТ; des 1; 1,1,1; 
{R2, Ва}; 2; 103, 00, σι; P-QNLrz; 
Rs; 1; —1,1,1; 
Rs; 1; 1,—1, 1; 
(Ro, Rs}; 2; ἰσα, —00, 01; P-QNLrz; 
Rr; 1; —1,—1, 1; 
M; (550): CL,E,LT; Ro; 2; 01,—00,03, —00; P-WNLs; 
Rao; 2; ἴσα, —00,03, —00; P-WNLs; 
Z; (002); ОБТ; RF; 1; 1,1,1; 
{R2, Ва}; 2; 103, 00, σι; P-QNLrz; 
Rs; 1; —1,1,1; 
Rs; 1; L,—1,1; 
(Ro, Rs}; 2; 103, —00, 01; P-QNLrz; 
Rr; 1; —1,—1, 1; 
А; (212); CL,E,LT; Ro; 2; σι, —00, 03, —00; P-WNLs; 
Rio; 2; ἴσα, —00,03, —00; P-WNLs; 
R; (023); oz, l, T; Rs; 2; 102,03, —00; P-WNLs; 
X; (020); σε] T; Rs; 2; 102,03, --σο; P-WNLs; 
A; DX; c, IT; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
U; ZR; oz, IT; Ri; 1; 1,1; 
Ro; 1; —1, 1; 
A; TZ; CLIT; Ri; 1; 1,1; 
{R2, Ra}; 2; i03, 01; QNL; 0 
R3; 1; —1, 1; 
V; МА; CL,E,IT; {Rs, Rr}; 2; —03, 00,01; QNL; 0 
Re; 1; —4,1,1; 
Ra; 1; 4,1,1; 
x; DM; oz, IT; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
5; ZA; 02,17; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
Y; ΧΜ; IT; Rı; 1; —i, 1; 
Ro; 1; i,1; 
T; ВА; 02,17; В\; 1; —%,1; 
Ro; 1; i, 1; 
W; ХВ; СТ, {Πι,Π2} 2; 93,03; WNL; π 
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Га; {01551} U|34$ 7; Centrosymmetric; without SOC 


Г; (000); ο μμ Ri; 1; 1,1,1; 
{R2, Ва}; 2; 103, 00, σι; P-QNLrz; 
Rs; 1; —1,1,1; 
Rs; 1; 1,—1, 1; 
(Ro, Rs}; 2; ἰσα, —00, 01; P-QNLrz; 
Rr; 1; —1,—1, 1; 
M; (520); О.Т Ro; 2: σι, —00, 03, —00; P-WNLs; 
Rio; 2; ἴσα, —00,03, —00; P-WNLs; 
Z; (004); CH, ELT; Ro; 2; 01, —00, 03, —00; P-WNLs; 
Rio; 2; 102, —00,03, —00; P-WNLs; 
A; (332); CLT; Ri; 1; 1,1,1; 
{R2, Ва}; 2; 103, 00,01; P-QNLuA; 
Rs; 1; —1,1,1; 
Rs; 1; L,—1,1; 
(Ro, Rs}; 2; i23, —00, 01; Р-ОМГмд; 
Rr; 1; -1,—1,1; 
R; (023); σε] T; Rs; 2; 102,03, —00; P-WNLs; 
X; (020); oz, 1, T; Rs; 2; 102,03, --σο; P-WNLs; 
A; TX; оТ; Ri; 1; 1,1; 
Ro; ΠΣ 
U; ZR; oz, IT; Ro; 1; 1,1; 
Ra; 1; —1,1; 
A TZ СЫТ, Gu G 1,4; 
{В2, Ra}; 2; to3,01; QNL; 0 
Rs; 1; —1,1; 
У; МА; CL,E,IT; {Rs, Rr}; 2; —03,00,01; QNL; 0 
Re; 1; —4,1,1; 
Ra; 1; 4,1,1; 
X; ГМ; 02,17; Ri; 1, 1,1; 
Ra; 1; —1, 1; 
S; ZA; oz, IT; Ro; Td d 
Ва; 1; —1, 1; 
Y; ХМ; o2,IT; Ri; 1; —i, 1; 
Ro; 1; i,1; 
T; ВА; о./Т; R>; 1; —1,1; 
Ra; 1; i, 1; 
W; ХВ; СТ, {Πι,Π2} 2; 03,01; WNL; T 
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SG 87 


Го; {C} 000}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000); CLLT; 
№; (010; ΠΤ; 

7; (434); ЕЕ 
Р; (141); SLIT; 


A; ГА/Г2; CL,IT; 


V; ZV; СЕТ; 


W; ХР; Coz,IT; 
У; DZ/TX; oz, IT; 
Е; ZF; oz, IT; 


Q; NP; ΕΤ; 
A; TX; c, IT; 


U; ZU; c, IT; 


Y; XZ/XY; o2,IT; 


Ri; 
{ Ra, Ra}; 
Ёз; 
Rs; 
{ Re, Rs}; 


11.1} 

103,00,01; P-QNLrz; 
-1,1,1; 

1,—1,1; 

ἶσα, —00,01; P-QNLrz; 
—1,-1,1; 

i 

—1,1; 

TS s 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1,1; 

103,00,01; P-QNLrz; 
—1,1,1; 

1,—1,1; 

103, —00, 01; P-QNLrz; 
—1,—1,1; 

1.1; 

103,01; P-WNL; 
—1,1; 

1,1; 

103,01; QNL; 
—1,1; 

1.1; 

103,01; QNL; 
—1,1; 

LE 

—1,1; 

1.1; 

—1,1; 

LE 

—1,1; 

1.1: 

T. 1; 

—1,1; 

1,1; 

—1,1; 

LE 

—1,1; 
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SG 88 


Г; {©3815}, {|311}, T; Centrosymmetric; without SOC 


Г; 


(000); 


ZV; 


; ХР; 


ΓΖ/ΓΣ: 


ΖΕ; 


ΝΡ; 


$ ΠΧ; 


ZU; 


XZ/XY; 


ΕΠ 


HT; 


c, 1 T; 
CLE; 


SLT; 


ον αμ 


CLEIT; 
Co, IT; 
c, IT; 

Gs TT; 


ЕТ, 
ЭТ: 


c, IT; 


az IT; 


f 
{ Ra, Ra}; 
Rs; 
Rs; 
(Rs, Rs}; 
R7; 


Ro; 
Tao; 
{Βι, Ra}; 
(Ha, Ёз}; 
fü 
{ Ra, Ra}; 
Ёз; 
{Rs, R7}; 
Вв; 
Rs; 
{Βι, Ra}; 
Ri; 
Ro; 


Eae due oie πο Б» К» Бе ο ΩΡ Ω ΞΟ 5 DPA ΕΕΣ dors qe 5 


; 1,1,1; 


; 103, 00,01; 


=; 1, 1; 
1, =1; 1; 


; 103, —00, 01; 


; —1, —1, 1; 


L 1: 

—1,1; 

102,03, —00; 

01, —00, 03, —00; 

102, —00, 03, —00; 

(1 — ὦ) (оо + ios) , σι; 
(-++ 4) (со — ios) , 01; 
1,1; 

103,013 

—1,1; 

03,00, 01; 

1,1,1; 

—1,1,1; 


; 03,01; 


1.1; 
—1,1; 
1.1: 
—1,1; 
1.1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
—i,1; 


1,1; 


P-QNLrz; 


P-QNLrz; 


WNL; 
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Га; (CL|0001, {С.|000}, T; Non-Centrosymmetric; without SOC 


I; (000; CiL,CoT; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,—1,1; 
Rs; 2; 102,03, —00; 0-2 WP; 2 
М; (110; CŁ,C2s,T; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,—1,1; 
Rs; 2; ἦσο, σα, —00; C-2 WP; 2 
Z; (005); CŁ,C2s,T; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —-1,—1,1; 
Rs; 2; 102,03, -σο; 0-2 WP; 2 
A; (212); CT T; Rai; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1,1; 
Rs; 2; 102,03, —00; 0-2 WP; 2 
R; (05%); Co4C»,,7; Ri; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; l; —1,1,1; 
Rua; 1; -1,-1,1; 
Χ; (010); Coz,Coy,T; Ri; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; l; —1,1,1; 
Ra; 1; —1,—1,1; 
A; DX; C2y,T C22; Ri; 1; 1,1; 
Re; 1; —1,1; 
U; ZR; Οφ T C22; Ri; 1; 1,1; 
Re; 1; —1,1; 
A; TZ; Ch, ,CavT; Ri; 1; 1,1; 
Rə; 1; 1,1; 
Rs; 1; —1,1; 
Ra; 1; —i, 1; 
У; МА; CjC»T; Ri; 1; 1,1; 
Rə; 1; 1,1; 
Rs; 1; —1,1; 
Ra; 1; —i,l; 
X; ГМ;  CowCwT7T; Ri; 1; 1,1; 
Re; 1; —1,1; 
S ZA;  С2а.ОъТ; Ri; 1; 1,1; 
Re; 1; —1,1; 
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Y; ХМ; Ου Coy; Ri; 
Ro; 
T; ВА; Ον,  Γόος Ri; 
Ro; 
W; ХВ; Coz,7 Cay; Ri; 
Ro; 


SG 90 


1,1; 
—1,1; 
1.1; 
—1,1; 
1,1; 
—1,1; 


Га; (02,1000), {C2214 40}, 7; Non-Centrosymmetric; without SOC 


Г; (000); 


CE Cox xs 


M; (1 10); С Coz,Co;,T ; 


Z; (005); 


Σ; ΓΜ; 
5; ZA; 
Y; XM; 


Т; ВА; 
W; XR; 


Ci ‚Сэт К 


; Coy ‚Сох „Г; 


Coy ‚Сох 5 
Coy, T Coz; 


Coy, T Сэ»; 


CL ΟουΤ; 


CL,CxT; 
Coa ,CoyT ; 
Coa ,CoyT ; 
Cos, T Cay; 


Cox (T Cay; 
Coz УТ Coy; 


; С}, το. ου ИЕ. 


g 
Περι ub ES UN а ο πο oS ο u der BS οκ ee oh ee Ne ae ole, єч 


Ro; 
{R2, Ra}; 2; 
Uto, Ra}; 2; 
Uni, R2}; 2; 


1,1,1; 


; 1, —1, 1; 
mf, № 


—1, —1, 1; 
102,03, —00; 


103,00, 00,01; 


—103, 00, —00, 01; 


01; —00, 93, —00; 


1,1,1; 


; 1, =L 1; 
; =l, 1, 1; 


=1; —1, 1; 


; 102,03, —00; 


103, 90,90,01; 


—i03, 00, —00, 01; 


01; 00,03, —00; 


102,03, —00; 


; 102,03, --σο; 


L1 
—1,1; 
1,1; 
—1,1; 
1.1: 
a, 1; 
—1,1; 
—i, 1; 


03,01; 


; 103,013 


1,1; 


anm: 


03, —102; 
03, —102; 


03, —102; 


C-2 WP; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSwarx; 
P-NSuanx; 


L-NSs; 
L-NSs; 


L-NSwarx; 
L-NSwarx; 
L-NSwarx; 
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11. SG 91-100 


Га; {616004}, {C22|000}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000); CL,C2x,T; 
(520); C+ Coa T; 
(005); CL,C2x,T; 
(532); C Ολο T; 
(023); C2z,Cox,T ; 
(020); C2z,C2y,T; 


; DX; Coy, T Сэ»; 


ZR; Coy, T Сз»; 
TZ; CH, ,CavT; 


МА; Ch,CooT; 


ГМ; Coa, CT; 


ZA; Coa ‚„СәьТ; 
ХМ;  Cz,T Coy; 


RA; Cos, T Cay; 


; ХВ; Co, ,T Cay; 


{ Ra, Re}; 
Ri; 
Ro; 
Un, Ro}; 
Ri; 
Ro; 


11,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

102,03, —00; C-2 WP; 2 
1,1,1; 

1,—1, 1; 

—1, 1,1; 

—1,—1,1; 

102,03, —00; С-2 WP; 2 


со+іс2 А А 
V3 Ὃν σᾶ, —00; P-NSzan; 


— 20772. σα, —09; P-NSzar; 


ogtiog 


‚03, —90; P-NSzar; 
=, 703, —00; P-NSzar; 
102,03, —00; P-NSzAR; 
1.1.1: 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1; 

—1,1; 

σα,--ἴσοι L-NSzan; 
1,1; 

αἱ, 

—1,1; 

—4, 1; 

1,1; 

i, l; 

—1,1; 

—4, 1; 

1,1; 

—1,1; 

703,01; L-NSzan; 
1.1: 

-1,1; 

03,013 L-NSzan; 
1,1; 

—1,1; 
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Га; {21.1001}, {C22|440},7; Non-Centrosymmetric; without SOC 


Г; (000; ο οσο Τ: Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; L -ᾱ-1:1 
Rs; 2; 102,03, —00; C-2 WP; 2 
M; (550); CŁ,C22,0%T; (Rs, Re}; 2; ἴσα, do, 00, σι; P-NSs; 
{R7, Πα}; 2; —i03,00,-00,01; | P-NSs; 
Ro; 2; σι, —00, 03, —00; P-NSs; 
2; (003); CL Co Ti Вв; 2; 20502,03, —00 — P-NSzari 
Rz: 2; — 02, oa, dui P-NSzan; 
А; (335); CL CosT; — (Ro Rr}; 4; 935732 po a, uo; C-2 DP; 
R; (011) Co4Co.T; Ҷо, Ra}; 2; io3, 00,01; P-NSs; 
(Rs, Ra); 2; i03, —00,01; P-NSs; 
X; (040); С.С; Rs; 2; ἴσο; σα, —00; P-NS8uanx 
A; TX; C»y,T Coz; Ri; 1; 1,1; 
Ro; ειμαι 
U; ZR; те: {R2, Ra}; 2; оз, --ἐσο; L-NSzan; 
A; TZ; CL,C>T; №; 1; 1,1; 
Ro; 1; 4l 
Rs; 1; -1,1; 
Ra; 1; —5l; 
V; МА; СЕС»Т; {Ri, Ез}; 2; 03,01; L-NSs; 
(Ro, Ra}; 2; i03,01; L-NSs; 
У; ГМ; C>sa.C>7; Ri; 1; 1,1; 
Ro; 1; —1,1; 
S; ZA; Сэа,СэьТ; (Ro, Re}; 2; 03,01; L-N8zan; 
У; XM; | Co,7 Cay; (Has, Ra}; 2; оз, — i02; L-NSmarx; 
T; RA; Cox ,T Cay; (fio, Πο}; 2; co, --ἴσοι L-NSs; 
(Ra, Ra}; 2; --σο, -ἴσα; L-NSs; 
W; XR; Caz,TC2y; _ (Ra, Ra}; 2; σο, —io2; L-NSuARX; 
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Га; {01.1001}, (024000), 7; Non-Centrosymmetric; without SOC 


Г; (000; ο οσα ΤΙ Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
Rs; 2; i02,03,—00; Ο-2 WP; 2 
M; (250); ССТ — Ra; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 1; —1, 1,1; 
Ra; 1; -1,-1,1; 
Rs; 2; ἴσο, оз, --σο; С-2 WP; 2 
Z; (003); CL,Cse,C2; T; Rs; 2; ἴσα, σα, со, —00; 0-2 WP; 2 
Re; 1; 1,1,—1,1; 
R7; 1; 1,-1,-1,1; 
Rs; 1; —1,1,—1, 1; 
Во; 1; —1,—1,—1, 1; 
А; (555); Cl Cn;Cos T; Rs; 2; i02, 03, со, -σο; C-2 WP; 2 
Re; 1; 1,1,—1,1; 
Вт; 1; 1,—1,—1, 1; 
Rs; 1; —1,1,—1, 1; 
Во; 1; —1,—1,—1, 1; 
R; (021); C22,C2y,T; Вл; 1; Lll 
Re; 111-11; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
X; (010); C2z,Cay,7; Вл; 1; Lll 
Re; 111-11; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1,1; 
A; ГХ; Coy, T C22; Ri; 1; 1,1; 
Rə; 1; —1, 1; 
U; ZR; C2y,T Cos; В; 1; 1,1; 
Re; 1; —1, 1; 
A; TZ; Ci, CuT; Ri; 1; 1,1; 
Rə; 1; 1,1; 
Rs; 1; —1, 1; 
Ra; 1; —i, 1; 
У; МА; CjCxT; Ri; 1; 1,1; 
Rə; 1; 1,1; 
Rs; 1; —1, 1; 
Ra; 1; —i, 1; 
У; ГМ; Сәа,СәьТ; Ta; 1; 1,1; 
Rə; 1; —1,1; 
S; ZA; Ca, CT; Rə; 1; 1,1; 
Ra; 1; —1,1; 
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Y; ХМ; Ου Coy; Ri; 


T; RA; Cəe,T Cay; Ri; 


W; XR; Co4'TCoy; Ri; 


SG 94 


Ro; 


Вә; 


Вә; 


1,1; 
— 1,1; 
1.1; 
—1,1; 
1,1; 
—1,1; 


Га; (1,1003), {C22|440},7; Non-Centrosymmetric; without SOC 


I; (000); 


М; (550); 


2; (005); 


Σ; ΓΜ; 
5; ZA; 
Y; XM; 


Т; ВА; 
W; XR; 


CE ‚Сәг x5 


Ci. Cos C»; T; 


Q1 Cos, Cos, T ; 


; С}, του. ρα Τι 


; C»y,C2z,T ; 


Cay ,C2z,7; 
Coy, T Сз»; 


Coy, T Сэ»; 


CL ΟουΤ; 


CL,CxT; 
Са, СэьТ; 
Coa ,CoyT ; 
Cos, T Cay; 


Cox УТ Cay; 
Coz УТ Coy; 


{55, Re}; 
{R7, Rs}; 
Ro; 


Ro; 
{ Rs, Re}; 
Ui, Rs}; 
Во; 
Rs; 


1.1.1: 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
ἴσα, σα, —00; 


103,00, 00,01; 


—103, 00, —00, 01; 
01; —00, 03, —00; 


ἴσα; σα» 00, —00; 


1,1,—1,1; 
S NE NE 
-1,1,-1,1; 
ee p 


103,00, 00,01; 


—103, 00, —00, 01; 


01; —00, 03, —00; 


102,03, —00; 
102,03, —00; 
1.1: 

—1,1; 

1,1; 

—1,1; 

1.15 

i, l; 

—1,1; 

—i,1; 
03,01; 
103,013 

EE ES 

—1,1; 

1.1: 

—1,1; 

03, —102; 
03, —102; 


03, —1023 


P-NSs; 
P-NSs; 
P-NSs; 
P-NSmarx; 
P-NSwarx; 


L-NSs; 
L-NSs; 


L-NSwarx; 
L-NSwarx; 
L-NSwarx; 
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Га; (02,1003), (02,000), 7; Non-Centrosymmetric; without SOC 


Г; 


(000); 


(110); 


(005); 


; LX; 


ZR; 
TZ; 


MA; 


TM; 


ZA; 
XM; 


RA; 


; ХВ; 


e ‚Сэт ‚Г; 


Ci Cox эй 


Ch ‚Сох A5 


; CE Cox T; 


; Co; ιο T5 


C5; ,C»,,T ; 


Coy УТ Co; 


Coy, T Coz; 
CL Oa: 


GE ‚СзьТ; 


Coa Cos T ; 


C»a Ου; 
Cox УТ Cay; 


Coz УТ Cay; 
Coz УТ Coy; 


Ri; 
Ra; 


1.1.15 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03; —00; 
1.1.1: 
1,-1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 


co+ic2 


V2 


03, σου 


65 WP; 


C-2 WP; 
P-NSzan; 


— 207122. σα, —00; P-NSzan; 


V2 
со+ісо 
V2 
— 90—92 


Va 
102,03, —00; 


1,1,1; 
1,-1,1; 
—1,1,1; 
—1,—1,1; 
1,1; 
—1,1; 


03, —102; 
1,1; 
ipi; 
—1,1; 
—4, 1; 
1,1; 
1,1; 
—1,1; 
—4, 1; 
1,1; 

= 1,1; 
03,01; 
1,1; 
—1,1; 
03,01; 
1,1; 
—1,1; 


›03, 500; 


P-NSzar; 


,03,—00; P-NSzar; 


P-NSzar; 


L-NSzan; 


L-NSzan; 


L-NSzan; 


2 


2 
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Га; (1,1003), (C2,|3 20), T; Non-Centrosymmetric; without SOC 


Г; (000; ο οσο Τ: Ri; 1; 1,1,1; 
Ro; 11,11 
Rs; 1; —1,1,1; 
Ra; L -ᾱ-1:1 
Rs; 2; 102,03, —00; C-2 WP; 2 
M; (550); CŁ,C22,0%T; (Rs, Re}; 2; ἴσα, do, 00, σι; P-NSs; 
{R7, Rs}; 2; —i03,00,—00,01; Р-М№55; 
Ro; 2:01,—00,03,—00;  Р-М№ 8; 
Z; (001); CH Can; Re; 2; 203122 оз, —00; P-NSzan; 
Ry; 2; — 2052 gs, —00; P-NSzan; 
А; (111); CL,Coa, T; (ts, Rr}; 4; Teatis Tos Γι; С-2 DP; 2 
В; (011) Co4Co.T; Ҷо, Ra}; 2; io3, 00,01; P-NSs; 
{Re, Rs}; 2; i03, -σο;σι; P-NSs; 
X; (040); С.С; Rs; 2; ἴσο; σα, —00; P-NS8uanx 
A; FEX; | Cu,T C22; Ri; 1; 1,1; 
Ro; 1; —1,1; 
U; ZR; те: {R2, Ra}; 2; оз, --ἐσο; L-NSzan; 
A; TZ; CL,C>T; №; 1; 1,1; 
Ro; 1; 2,1; 
Rs; 1; —1,1; 
Ra; 1; τ, 1; 
V; МА; CL,Cx7T; {Ri, Ез}; 2; σα,σι; L-NSs; 
(Ro, Ra}; 2; io3,01; L-NSs; 
У; ГМ; C>sa.C>7; Ri; 1; 1,1; 
Ro; =L; 
S; ZA; Сэа,СэьТ; (Ra, Rs}; 2; 03,01; L-N8zan; 
У; XM; | Co,7 Cay; (H5, Ra}; 2; оз, — i02; L-NSmarx; 
T; RA; Cox ,T Cay; (fio, Πο}; 2; co, --ἴσοι L-NSs; 
(Ra, Ra}; 2; --σο, -ἴσα; L-NSs; 
W; XR; С.Л; — (Ri, Ro}; 2; оз, --ἶσοι L-NSuanx; 
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E {011000}, {C2z|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; CL Cs, T; Ra; 1; 1,1,1; 
Ha; 1; 1,—L1; 
R3; 1; = 1,1,1; 
Ra; I 11,15 
Rs; 2; 102,03, —00; C-2 WP; 2 
N; (010; Ο.Τ; Ha l; 1,1; 
Ra; 1; —1,1; 
X; (003); ©.,Сь,7; Ri; LLLI 
Вэ; 1; 1,—1,1; 
Ёз; 1; —1,1,1; 
Ва; 1; —1,—1,1; 
Z; (111), CL Cos T; Ri 1; 1,1,1; 
To; 1; 1,—1,1; 
Ёз; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
Rs; 2; ἴσο, σα, —00; C-2 WP; 2 
P; (111); C2z,Cry,CaT; Ri; 1 Lll 
Ra; 1-451 
{Вз, Ra}; 2; —00,03,01; C-2 WP; 2 
A; TA/TZ; CL,C%T; Ri; 1; 1,1; 
Πο; 1; 7,1; 
Rs; 1; —1,1; 
Ra; 1; =i, Ὁ 
V; ZV; Ct,,CaT; Ri; 1; 1,1; 
Ro; 1; 2,1; 
Rs; 1; —1,1; 
Ва; 1—1; 
W; ХР; Coz,CaoyT ; Ri; 11.1 
Ro; 1; —1,1; 
X; Г2/ГУ; Cos,T Coy; Ri; 1; 1,1; 
Ra; 1; —1,1; 
Е; ZF; Сәь,ТСәу; Ta; 1; 1,1; 
To; 1; —1,1; 
Q; NP; C2y; Ra; 1; 1; 
Ro; 1; —1; 
A; TX; ο ος Ta; 1; 1,1; 
To; 1; —1,1 
U; ZU; ο ος Ta; 1; 1,1; 
To; I —1,1; 
Y; XZ/XY; Ca, ТС; Γι; 1; 1,1; 
To; 1; =1,1; 
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Ts; {©1311}, (C240: 3). T; Non-Centrosymmetric; without SOC 


Г; (000; CL, Οου,Τ: Ri; 1; 1,1} 
Re; 11-11; 
Rs; 1; -1,1,1; 
Ra; 1; -1,—1,1; 
Rs; 2; i02,03,—00; 0-2 WP; 2 
N; (010); СэТ; Ri; 1; 1,1; 
Re; 1; -1,1; 
X; (003); Οι Co T; В; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
Z; (111); CL В; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1,1; 
Hs; 2; 102,03, —00; C-2 WP; 2 
Р; (2227; E,Coz;,Coy,CoyT ; Rio; 2; —i00,01,03, 20—591; С-1 WP; 1 
A; TA/TZ; CL ΟουΤ: Rı; 1; 1,1; 
R>; 1; 1,1; 
Rs; 1; —1,1; 
Ra; 1; —i,1; 
V; ZV; Ch, ECT; Rs; li 1,1,1; 
Re; 11611; 
Вт; 1; -1,1,1; 
Rs; 1; -1,1,1; 
W; ХР; ο ος Ri; 1; 1,1; 
Re; 1; —1, 1; 
X; DZ/DX; Cs, T Cary; fa; 1; 1,1; 
Re; 1; -1,1; 
Е; ZF; Cow, T Coy; Rı; 1; 1,1; 
Re; 1; -1,1; 
Q; NP; Coy; Re; 1; 1; 
Ra; 1; —1; 
A; DX; Coa,C2 T ; В; 1;1,1; 
HR»; 1; —1, 1; 
U; ZU; Coa ος Ho 1; 1,1; 
Ra; 1; -1,1; 
Y; XZ/XY; C»T C22; В; 1;1,1; 
Re; 1; —1, 1; 
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Га; (CL|0001, {o,,|000}, 7; Non-Centrosymmetric; without SOC 


M; (450); ο αμ 
Z; (002); CL T; 
A; (212); C enl. 
В; (055): C2z2,0y,7 5 
X; (050); Coz,0y,7; 
A; IX; σα, Coz; 
U; ZR; 02,7 Сэ»; 
A; TZ; ο συ: 

V; МА; QT oy; 

X; DM; σαν, Oda; 


Ri; 
Ro; 


1.1.1: 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1023,03, —00; P-QNLrz; 
1.1. 15 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; P-QNLu A; 
1,1. 1 
1-11; 
—1,1,1; 
—1,—1,1; 
1023,03, —00; P-QNLrz; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
102,03, -σο; Ρ-ΩΝΗΛΑ; 
Lll; 

1,-1,1; 

—1,1,1; 

—1,—1,1; 

1,1,1; 

1-11; 

—1,1,1; 

—1,—1,1; 

1.1; 

—1,1; 

1,1; 

—1,1; 

1,1; 

1,—1; 


170 


5; ΖΑ; оаь,Т оаа; Ri; 1; 1,1; 
Re; 1; —1,1; 
Y; ХМ; о,То; Ri; 1; 1,1; 
H5; 1; —1,1; 
T; RA; oy,Tox; Ri; 1; 1,1; 
Re; 1; —1,1; 
W; ХВ; C2z,0y; Ri; 1; 1,1; 
Ra; 1; 1,—1; 
Rs; 1; —1, 1; 
Ва; 1; —1,—1; 
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Га; (02,000), (0,|2 30), 7; Non-Centrosymmetric; without SOC 


Г; (000; Cjy7; Ri; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; 102,03, —00; P-QNLrz; 
M; (440); Ch, ,Coz,0av,T; (Hs, Ro); 2; 103, 00, 00, σι; P-WNLs; 

(Rz, Rs}; 2; —103, со, —00, 01; P-WNLs; 

Ro; 2; σι, —00, 03, —00; P-WNLs; 
Z; (005); Обет Ri; 1; 1,1,1; 

Ra; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ra; 1; —1,—1, 1; 

Rs; 2; 102,03, —00; P-QNLrz; 
A; (222); Ch, ,Сэг,оаь,Т; {Rs, Ro); 2; 103, 00, 00, σι; P-WNLs; 

(Rz, Rs}; 2; —103, со, —00,01; P-WNLs; 

Во; 2; 01,—00,03, со; P-WNLs; 
R; (023); 8x, Coz,T; Rs; 2; 102,03, —00; P-WNLs; 
X; (010); o2,C2z,T; Rs; 2; ἦσο, σα, —00; P-WNLs; 
A; TX; cx, T Coz; Ri; 1; 1,1; 

Ro; 1; —1, 1; 
U; ZR; 72,7 Coz; Ri; 1; 1,1; 

Ro; 1; —1, 1; 
А; TZ — C9, Ri; 1; 1,1; 

Ro; 1; 1,—1; 

Ёз; 1; —1,1; 

Ra; 1; —1,—1; 

Rs; 2; 102,033 QNL; 0 
У; МА; С,С:,сау Rs; lq —1,—1: 

Re; 1; -i,-1,-1; 

Вт; 1; —1,—1,1; 

Rs; 1; i, —1, 1; 

Во; 2; 01,00, —03; QNL; 0 
У; ГМ; σαν Γσαα; Ri; 1; 1,1; 

Ra; 1; —1,1; 
S; ZA; Odb, T оаа; Rı; 1; 1,1; 

Ro; 1; —1,1; 
Y; ХМ; o, d ox; {R2, Ra}; 2; σα, -ἰσα; WNL; 
T; RA; о, Тоа; {Π2, Ra}; 2; σα, —102; WNL; 
W; XR; Oy,C2z; Rs; 2; 02,03; WNL; 
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12. SG 101-110 


Га; {21.1001}, {0,1002 }, 7; Non-Centrosymmetric; without SOC 


Г; (000); OT πο 


τν. + > 
2 J; C ‚Сәг ›баь T; 


В; (055): σε,Ο»2:,Τ; 


X; (010); C22,0y,T; 


A; DX; | os, T Caz; 


U; ZR; oC»; 
A; TZ; Ст ση; 


У; МА; GT ty; 


X; DM; Odb, T Oda; 
S; ZA; Odb, T Oda; 


Y; ХМ; oy;Tox; 


B onm πὶ πὶ πὶ πι 1 npn πὶ δ) π' rn πὶ πι orn πὶ оҥ оҥ πι πι MONS МЮ МЮ МЮ υ ΙΟ Юю N πι πι πι =< S πι πι KH πὶ 


1.1.1: 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

102,03, —00; P-QNLrz; 
1.1.1; 

1,—1,1; 

—1, 1,1; 

—1,—1,1; 

102,03, —00; P-QNLuwa; 
103, 00, 00, 01; P-WNLs; 
--ἴσα,σο,--σο,σι; P-WNLs; 
σι, —00,03,—00; P-WNLs; 
i03, 00, 00, 01; P-WNLs; 
—103,00, —00, 01; P-WNLs; 
701,—00,03, —00; P-WNLs; 
103,00,01; P-WNLs; 
103, —00,01; P-WNLs; 
LI. 

1, —1,1; 

—1,1,1; 

—1,—1,1; 

1.15 

—1,1; 

—103,01; WNL; 
1.15 

1,—1; 


102,03; QNL; 


102,03; QNL; 
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T; ВА; су,Т о»; (Fa, Ro}; 2; 
W; ХВ; Сә.,0у; Ri; 
Ro; 
Rs; 


1; 
1; 
1; 
Ra; 1; 


--ἴσα,--ἶσοι WNL; п 
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Га; {C1004}, {04]444}, 7; Non-Centrosymmetric; without SOC 


Г; (000); Cjoy7; Ri; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; 1; -1,—1,1; 
Rs; 2; 102,03, —00; P-QNLrz; 
M; (440); C Οδ. σαν; (Hs, Ro); 2; 103, 00, 00, σι; P-WNLs; 
(Rz, Rs}; 2; —103, со, —00, 01; P-WNLs; 
Во; 2; σι, —00, оз, —00; P-WNLs; 
2; (002); Ch, σοι σαν, (Hs, Re}; 2; 103, 00, 00, σι; P-WNLs; 
(Rz, Rs}; 2; —103, со, —00, 01; P-WNLs; 
Во; 2; σι, —00, оз, —00; P-WNLs; 
А; (522); Со T; В; i; 1,1,1; 
Ro; 1; L,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; 102,03, —00; Р-ОМГмаА; 
В; (023); Oy,C2z,T; Rs; 2; 102,03, --σο; P-WNLs; 
X; (010); o2,C2z,T; Rs; 2; ἦσο, σα, —00; P-WNLs; 
A; TX; σα, Coz; Ri; 1; 1,1; 
Вэ; 1; —1,1; 
U; ZR; 72,7 Coz; {Ri, Ro); 2; —io3,01; WNL; т 
А; ГА; — Choy; Ri; 1; 1,1; 
Ro; 1; 1,—1; 
Rs; 1; —1,1; 
Ra; 1; —1,—1; 
Rs; 2; 102,03; QNL; 0 
V; МА; Cf,C2z,0da; Rs; Lill; 
Re; 1; —4,—1,—1; 
R7; 1; —i,—1, 1; 
Rs; 1; i, 1,1; 
Fio; 2; 01,00, —03; QNL; 0 
У; ГМ; σαν] Oda; Ri; is 1:15 
Ra; 1; —1, 1; 
S; ZA; Odb, T оаа; Rı; 1; 1,1; 
Ro; 1; —1,1; 
У; ХМ; oyTos; {Π2, Ra}; 2; σα, —102; WNL; T 
T; RA; oy,Tox; Ro; 1; τ, 1; 
Ra; 1; i,1; 
W; XR; Oy, Coz; Bs; 2; 02,03; WNL; π 
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Га; {21.1000}, {o,|004}, 7; Non-Centrosymmetric; without SOC 


Г; (000); CL T; Ri; Í; 1:1, 15 

Ro; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; 102,03, —00; P-QNLrz; 
M; (250); ο, συ В; Е 

Ro; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ra; 1; —1,—1, 1; 

Rs; 2; 102,03, —00; Р-ОМГмад; 
Z; (001); CL,a,T; (Rs. Re}; 2; —00, 103,01; P-WNLs; 

{R7, Rs}; 2; со, —103, 01; P-WNLs; 

(Rio, Rio}; 4; оз, 00,2, —Г2,2; DP; 0 
A; (444); Ch, ,оаь,Т; {Rs, Re}; 2; —00, 103, 01; P-WNLs; 

{R7, Ез}; 2; со, —103, 01; P-WNLs; 

(Rio, Rio}; 4; оз, iT'o;2, —Г2,2; DP; 0 
R; (023); Ox,Coz,7; {R2, R4}; 2; 103, 00, 01; P-WNLs; 

{Re, Rs}; 2; 103, —00, 01; P-WNLs; 
X; (050); C»so,,T; Ra; l; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ва; 1; —1,—1,1; 
A; DX; СУТ Сәх; Ry; 1: 1,15 

Ro; 1; —1,1; 
U; ZR; 0z,] Caz; (Ri Ro}; 2; -ἰση;σι; WNL; T 
А; PZ οσο В; l; 1,1; 

Ro; 1; 1,—1; 

Rs; 1; —1,1; 

Ra; 1; —1,—1; 

Rs; 2; 102,03; QNL; 0 
У; МА; Οἷσι; Ra; Ld 

FH»; 1; 1,—1; 

Rs; 1; —1,1; 

Ra; 1; —1,—1; 

Rs; 2; 102,03; QNL; 0 
X; ГМ; оаь,Тоаа; R3; 1; 1,1; 

Ro; 1; —1,1; 
S; ZA; Od; T Oda; {Ri, Ro}; 2; —io3, —ісә; WNL; T 
У; XM; oy,Tox; ΒΙ; 1:1: 

Ro; 1; —1,1; 
T; ВА; σι σα {Rı, Πο}; 2; -ἰσα, --ἴσο; WNL; T 
W; ХВ; C240, Ri; 1 1.45 

Ro; 1; 1,—1; 

Rs; 1; —1,1; 

Ra; 1; —1,—1; 
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Га; {21.1000}, {oy|444},7; Non-Centrosymmetric; without SOC 


Г; (000); ο στ Ri; в 

Ro; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ra; 1; —1,-1,1; 

Rs; 2; 102,03, —00; P-QNLrz; 
M; (110) C{,C2z,0a,T; {Е5, Re}; 2; i03,00,00,01; P-WNLs; 

187, Rs}; 2; —i03,00,—00,01; P-WNLs; 

Ro; 2; σι, —00,03, —00; P-WNLs; 
Z; (002); Ci,2a57; {Η5, Вв}; 2; —00,i03,01; P-WNLs; 

{R7, Rs}; 2; σο, —io3, 01; P-WNLs; 

(Rio, Rio}; 4; ἰΓο,9, Го,2, —Г2,2; DP; 0 
А; (222); Ch, ,Caz,00,7; {Rs, Re}; 2; 103, 00,00, 013 P-WNLs; 

187, Rs}; 2; —io3,00,-00,01; P-WNLs; 

Ro; 2; σι, —00,03, —00; P-WNLs; 
R; (055); оу,Сәг,Т; Rs; 2; 102,03, —00; P-WNLs; 
X; (050); o2,C22,T; Rs; 2; ἴσο, σα, —00; P-WNLs; 
A; TX; 72,7 Coz; Ri; 1; 1,1; 

FH»; 1; —1,1; 
U; ZR; ox, T Coz; {Ri, Ro}; 2; —i03,01; WNL; п 
А; TZ; Choy; Ri; 1; 1,1; 

FH»; 1; 1,-1; 

Rs; 1; —1,1; 

Ra; 1; —1,—1; 

Rs; 2; 102,033 QNL; 0 
V; МА; C},C2z,0da; Rs; 1; i, —1,—1; 

Re; 1; —4,—1,—1; 

R7; 1; —i,—1, 1; 

Rs; 1; i, —1,1; 

Ro; 2; 01,00, —03; QNL; 0 
У; ГМ; оа,Тоаа; Ri; 1; 1,1; 

Ra; 1; —1,1; 
S; ZA; Odb, T Oda; {Ri, Ro}; 2; —io3, --ἴσοι WNL; T 
У; ХМ; oyTox; {R2, Ra}; 2; оз, -ἰσα; WNL; T 
T; RA; о, Тоа; Ro; 1; —¿, 1; 

Ra; 1- 4,15 
W; XR; 0y,Coz; Hs; 2; 02,03; WNL; т 
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Га; {21.1001}, {0,1000}, 7; Non-Centrosymmetric; without SOC 


M; (550); 


(002); 


(050); 


В.С 


ZR; 


TZ; 


MA; 


TM; 


ZA; 
XM; 


+ . 
Ci Ty T; 


CL ον σα iF; 


; Cy 1ο. σα T; 


; Coz Ty T, 


Coz Ty T; 


σα ;7 Coz; 
σα T Caz; 


+ š 
Сау; 


ЧЕ А 
Сау; 


σαν, Oda; 


σαν, Oda; 


σψ,/σα; 


Ri; 
Ro; 


{ А5, Re}; 
{ Ат, Rs}; 
Ro; 
Uis, Re}; 
{ Ат, Rs}; 
Ro; 
Ri; 


к e Nene b Ne NCO N ο ο МЮ МЮ NN == = = = 


; 102,03, —00; 


1, 1,1; 
1,-1,1; 


> -1,1,1; 


—1,—1,1; 

P-QNLrz; 
1.1.1; 

1,—1, 1; 

—1,1,1; 

-1,-1,1; 

P-QNL m4; 
P-WNLs; 
—103, 00, —00,01; P-WNLs; 
701,—00,03, —00; P-WNLs; 
P-WNLs; 


—103,00, —00,01; P-WNLs; 


102,03, —00; 


103,00, 00,01; 


103,00,00,01; 


701,—00,03, —00; P-WNLs; 
1,1,1; 
1,—1,1; 
-1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
-1,1,1; 
-1,-1,1; 
1,1; 
—1,1; 
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T; ВА; σι σα; Ri; 
Вэ; 
W; ХВ; Co0y; Ri; 


178 


179 
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Га; (2,1003). {o,|440}, 7; Non-Centrosymmetric; without SOC 


Г; (000); Οσο" Ri; 11.11: 

Ro; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ra; 1; —1,-1,1; 

Rs; 2; 102,03, —00; P-QNLrz; 
M; (110) C{£,C2z,0a,7; {Е5, Re}; 2; 103, 00, 00, 01; P-WNLs; 

187, Rs}; 2; —i03,090,—00,01; P-WNLs; 

Во; 2; σι, —00,03, —00; P-WNLs; 
Z; (003); Ci, C240; T; {Η5, Re}; 2; 103, 00, 00,01; P-WNLs; 

{Ητ, Rs}; 2; —i03,00,—00,01; P-WNLs; 

Во; 2; σι, —00,03, —00; P-WNLs; 
A; (222); CL ,оаь,Т; {Rs, Re}; 2; —00, 103, 01; P-WNLs; 

{Πτ, Rs}; 2; со, —103, 01; P-WNLs; 

(Rio, Rio}; 4; iTo,3, iT'o,2, —Г2,2; DP; 0 
В; (022); ox,Cə;,T; Rs; 2; 402, ση, —00; P-WNLs; 
X; (050); σα,Ο».,Τ; Rs; 2; ἴσο, σα, —00; P-WNLs; 
A; IX; Ox, T Coz; Ri; 1; 1,1; 

Ro; 1; —1,1; 
U; ZR; Ox, T Сэ»; Ri; 1; 1,1; 

Ro; 1; —1,1; 
А; TZ CL; Ri; 15 115 

Ro; 1; =l; 

Rs; 1; -1,1; 

Ra; ο 

Rs; 2; 102,03; QNL; 0 
У; МА; С,,Сәг,оаа; Rs; 1; 3, 1,15 

Вв; ПОРЕ РЕ 5 А 

R7; 1; —i,—1, 1: 

Rs; № 

Во; 2; 01,00, —03; QNL; 0 
У; ГМ; σων,7σαα; Ta; 1; 1,1; 

Ro; 1; —1,1; 
5; ZA; Odb, Í Oda; {Ri, Бо}; 2; --ἶσα, --ἴσοι WNL; п 
У; ХМ; oyTo; {R2, Ва}; 2; оз, -ἰσα; WNL; T 
T; RA; σι, Τσε; {R2, Ra}; 2; оз, –іоә; WNL; т 
W; ХВ; су,Сәг; Rs; 2; 02,03; WNL; T 
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Бе; 10.1000}, {0,1000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; CL,,T; Ri; 1; 1,1,1; 

Ra; Ll dy 

Rs; 1; -1,1,1; 

Ra; li —1;—1,1j 

Rs; 2; 102,03, -σο; P-QNLrz; 
N; (010); oy,7; Ri; 1; 1,1; 

Ro; 1; —1,1; 
X; (001); Co40aT; Ri; 1; 1,1,1; 

Ro; 1; 1,-1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 
Z; (411); Ow Ri; 1; 1,1,1; 

Ro; 1;1,-1,1H 

Rs; 1; —1,1,1; 

Ra; 1 —1,—1,1; 

Rs; 2; 102,03, —00; P-QNLrz; 
P; (111); Сэ. оа, СЕТ; Ri; 1; 1,1,1; 

Ro; 1; L-Ll 

(H3, Ra}; 2; —00, 03, —102; P-WNLs; 
A; TA/TZ; Choy; Ri; 1; 1,41: 

Ro; 1; 1,-1; 

Rs; ly —1,1; 

Ва; 1; —1,—1; 

Rs; 2; 102, σα; QNL; 
V; ZV; αν Ri; 1; 1,1; 

Ro; 1; 1,—1; 

Rs; 1; —1,1; 

Ва; 1; —1,—1; 

Rs; 2; ἴσο, σα; QNL; 
W; XP; C2z,0db; Ri; 1; 1,1; 

Ro; = 

Вз; 1; —1,1; 

Ra; ly ==] 
X; DZ/TX; оу,7 оу; Ri; 1; 1,1; 

Ro; { πρ 
Е; ZF; σι Τσε; Ri; 11,45 

Ro; 15 =; 
Q; NP; Еду; Ri; 1; 1,1; 
A; TX; Cab, Í Oda; Ri; 1; 1,1; 

Ro; 1: —1,1; 
U; ZU; саь,Т Oda; Ri; 1; 1,1; 

Ro; 1; —1,1; 
У; ΧΖ/ΧΥ; caa,T Со»; Ri; ld 

Ro; 1; —1,1; 
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SG 108 


Га; {ΟΕ|000}, {o,|440},7; Non-Centrosymmetric; without SOC 


Г; 


(000); 


ZV; 


F ΚΡ 


ΤΖ/ΤΣ; 


ZF; 


NP; 


; TX; 


ZU; 


+ : 
Cy0uT; 


συ; 
C2z,0ab,7 3 


+ Я 
Cay Г 


баь,С2.. СЕТ: 


ΞΕ š 
С4.,9у; 


+ á 
С4.,9у; 


Coz,Gdb; 


су] Ox; 
су] Ox; 


ЕТ оц; 


Odb; T Oda; 


Odb, T Oda; 


ΧΖ/ΧΥ; Oaa; T Сз»; 


Ri; 
Ra; 


VIE VIE EU E E bD ὦ NN о ҥн = = 


1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

102,03, —00; P-QNLrz; 
103,013 P-WNLs; 
1,1,1; 

1,—1,1; 

—1,11; 

-1,-1,1; 

1,1,1; 

1,—1,1; 

—1,1,1; 

-1,-1,1; 

P-QNLrz; 
03, 00, 01; P-WNLs; 
со, —00, —102; P-WNLs; 
—00, —Go, --ἴσοι P-WNLs; 
1,1; 

1,—1; 


102,03, —00; 


102,03; QNL; 


102,03; QNL; 
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SG 109 


г; {С2,13 


T; (000); 
N; (050); 
X; (005); 


= 


; XP; 
Г7/ГУ; 


11 


F; ZF; 


Q; NP; 
A; TX; 


U; ZU; 


1 
4 


+ " 
σι, 


συ} 
Odb,C2z,73 


CE KOTE AN ; 


Oda κο СЕТ; 


+ š 
С1.,9у; 


F А 
C3, C22,0y; 


Oda C2; 


су, 05; 
gy, T ox; 


ЕТ оц; 


Cdb; T Oda; 


Cdb; T Oda; 


У; XZ/XY; caa,T Сз»; 


S 
= e πι πι πι πι π:. > а π: π: вон мо Ὢ MN NM NM = η: D> - = == = 


1}, {0,1000}, 7; Non-Centrosymmetric; without SOC 


Teigi: 

1,—1, 1; 

—1, 1,1; 

—1,—1,1; 

102,03, —00; P-QNLrz; 
1,1; 

—1,1; 

102,03, —00; P-WNLs; 
ἴσα; 00, 00, σι; P-WNLs; 
—103, 00, —00, 01; P-WNLs; 
σι, —00, 03, —00; P-WNLs; 
(—1)-4оз, σο, — 207192; P-WNLxp; 


102,03; QNL; 


σι, —00,03; QNL; 
02,03; WNL; 


—103, —102; WNL; 
03,01; WNL; 
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SG 110 


Гу; ФС |2211}, {oy|4 40}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000); Org NE 


(010; 0,7; 
τοις 
(ii); CL Ca; G. T; 


111). tT. 
(222); Oda, C22,C3,T ; 


TA/TZ; Choy; 


ZV; DT Сары 


; XP; Oda ,C2:; 


ГИ/ГУ; oy,Tos; 
Zr; бу, T ox; 
NP; ЕТ oy; 

; ΓΣ) Odb; T Oda; 


ZU; Odb; T Oda; 
ΧΖ/ΧΥ; Oaa, T C22; 


Rs; 

{R2, Ra}; 
Rs; 

{Rs, Re}; 
{R7, Rs}; 
Ro; 

{Rio, Rio}; 
Ri; 

Ro; 


ке. 
e "T s Го,2, 


1,1,1; 


;1,—1,1; 
; =1, 1, 1; 


—1, —1, 1; 


; 102,03, —00; 


103,01; 

102,03, —00; 
103,00, 00, σι; 
—103,00, —00, 01; 


01, —00, 03, —00; 

i(T2,0+ir2,2) А 
V2 Й 

1,1; 


1, = 1; 


QNL; 


QNL; 


WNL; 


WNL; 


WNL; 
WNL; 
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Га; {53,1000}, {С 1000), 7; Non-Centrosymmetric; without SOC 


Г; (000); быт. Ri; l; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 

Bs; 2; 103,03, 00; P-QNLrz; 
М; (550); SL. Ολο; Ра; 1; 1,1,1; 

Ro; li 1,-1,1; 

Rs; 1; —1,1,1; 

Ra; =L= 1; 

Rs; 2; 102,03, --σο; P-QNLma; 
Z; (001); SL.Cm,T; Ел; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 

Rs; 2; 102,03, -σο; P-QNLrz; 
А; (111); 64,62,73 Ва; 14.15 

Ro; Е, 

Rs; 1; —1,1, 1; 

Ва; lil 

Hs; 2; 172,03, 00;  P-QNLu A; 
R; (015); Co4Co,7; В; 1; 1,1,1; 

Ro; li 1,—1,1; 

Rs; 1; —1,1, 1; 

Ra; 1; —1,—1,1; 
X; (050); C»,Co,77; R; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 
A; IX; Coy,T Сэ»; Ri; 1; 1,1; 

Ro; 1; -1,1; 
U; ZR; Coy, T C22; Ra; 1; 1,1; 

Ro; 1; —1,1; 
A; TZ; C2z,0a,54,7; Ва; 1; 1,1,1; 

Ro; 1; 1,-1,1; 

{R3, Ra}; 2; —00, 03, —i02; QNL; 0 
У; МА; С. ‚о, S1,T; Ва; 1; 1,1,1; 

Ro; 1; 1-12 

{Вз, Ra}; 2; —00,03, -ἰσα; QNL; 0 
У; ГМ; oav,T da; Ri; 1; 1,1; 

Ro; 1; —1,1; 
S; ZA; Odb, T Oda; Ta; 1; 1,1; 

Ro; 1; —1,1; 


202102.00016v1 


chinaXiv 


Y; ХМ; Ου Coy; Ri; 
Ro; 
T; RA; Cəe,T Cay; Ri; 
Ro; 
W; XR; C»4TCoy; Ri; 
Ro; 


1,1; 
—1,1; 
1.1; 
—1,1; 
1,1; 
—1,1; 


185 
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SG 112 


Га; {54.1000}, {C22|004}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000); 


(110); 


(005); 


(050); 


; DX; 


ZR; 


ΓΖ; 


ΜΑ; 


ΓΜ; 


ZA; 
XM; 


RA; 


; XR; 


ELT, 


St ,Cox,T; 


Bi Cs, Cox T; 


; S} το. ‚Сох ‚7; 


; 1 Co, T ; 


Coz,C»y,T ; 


Coy ‚7 Coz; 
Coy УТ Caz; 


С5. оаь BLT: 


С. σαν], 


Odb, Í саа; 


Odb, Í саа; 
Cox УТ Cay; 


Coz УТ Cay; 


Co; ,T Cay; 


ы ҥн о ҥн ҥн ҥн ҥн 12 ҥн PNP PNP πὶ πὶ πι πὶ πι πὶ πι πι πι πὶ πι πι πι S S МЮ МЮ κ 10 10 πι πι ы πι мю πι EM M 


1.1.1: 
; 1,—1,1; 
; —1,1,1; 
; —1,—1,1; 
102,03, —00; P-QNLrz; 
к 1,1,1; 
; 1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; P-QNLuA; 


103,00,00,01; P-WNLs; 
—i03,00, —00,01; P-WNLs; 
701,—00,03, —00; P-WNLs; 
103,00,00,01; P-WNLs; 
—103,00, —00,01; P-WNLs; 
701,—00,03, —00; P-WNLs; 
1.1.1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 


; 1,1,1; 
; 1,—1,1; 
; —1,1,1; 
; —1,—1,1; 


ll 


; 1,1; 


1,1,1; 
1,—1,1; 


; —00,03, —1023 QNL; 


1,1,1; 
1,—1,1; 


; —00,03, --ἴσοι QNL; 


11; 

—1,1; 

—103, —1023 WNL; 
1.1; 

—1,1; 

1, 1; 

—1,1; 

1.1; 

—1,1; 


202102.00016v1 
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Га; (SL|000), (C2,|2 50}, T; Non-Centrosymmetric; without SOC 


Г; (000); 


M; (440); Sq, ,Coz,0av,T ; 


2; (005); 


А; TZ; 


У; ГМ; 
$; ZA; 
Y; XM; 
Т; ВА; 
W; XR; 


SL Ca, T; 


SL C, T; 


; s το. „Odb, T ; 


; C»y,C22,T ; 


Coy το. NES 
Coy УТ Coz; 


Coy УТ Coz; 


Ο2:,σαν.8}.Τ; 


Со. ба, SET; 


Odb, T Oda} 
Odb, T Oda; 
Cos ,T Cay; 


Cox УТ Cay; 
Coz УТ Cay; 


Ri; 
Ro; 


(Ro, Ra}; 
{Πι, R2}; 


1,1,1; 
1,—1,1; 
—1,1,1; 
=1,—1, 1: 
102,03, —00; 


103,00, 00, σι; 


—103, 00, —00, 01; 


01; —90, 93, —00; 


1,1,1; 
1,—1,1; 
-1,1,1; 
—1,—1,1; 
102,03, —00; 


103,00, 00, σι; 


—103, 00, —00, 01; 


01; —00, 93, —00; 


102,03, —00; 
102,03, —00; 
1,1; 

—1,1; 

1,1; 

—1, 1; 

1,1,1; 
1,—1,1; 
—00,03, —103; 


00; —03, 01; 


--σοι--σο, —103; 


—00, 00, —102; 
1,1; 

—1,1; 

1,1; 

—1,1; 

703, —102; 

03, —102; 


03, —102; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSuAnx; 
P-NSmarx; 


QNL; 

L-NSwAnx 
L-NSuAnx 
L-NSmarx 


L-NSwarx 
L-NSwarx 
L-NSwarx 


187 
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Га; {51.1000}, {C2x|444},7; Non-Centrosymmetric; without SOC 


Г; (000; SL,Co.T; 


M; (440); S1, C24,0a»,T ; 


2; (001); S5,C5,,02.,7; 


= 3 < = 


TZ; 


MA; 


TM; 


ZA; 
XM; 
RA; 


; ХВ; 


; SL cas T; 


; C»y,C2z,T ; 


Coy ‚Сәг T5 
Coy УТ Coz; 


Coy УТ Coz; 


Coz оаь, SLT; 


Ca; 045,1, T ; 


Odb, T Oda} 


Cdb, T Oda; 
Cos, T Cay; 
Cos ,T Cay; 
Co; ,T Cay; 


Ra; 

Rs; 

(fis, Re}; 
Ut, Rs}; 
Ro; 

{Rs, Πο}; 
(Rz, Rs}; 
Во; 

(fis, Re}; 
{R7, Rs}; 
{ Вло, Rio}; 
Rs; 

Rs; 


fü; 
Ro; 
{ Rs, Ra}; 
{Ri, Ro}; 
{ Ез, Rs}; 
(Ra, Ra}; 
Ri; 
Ro; 
{Βι, Ro}; 
{ Ra, Ra}; 
Un, Πο}; 
{ Ri, №}; 


Eum crc de stan eee οι с ЕЛУ: πι ο te cere bor s ο Su QU SY ee QOU ολ ae πα eee Eos 


1,1,1; 
1, =1, 1; 


; —1, 1, 1; 


=1, —1, 1; 


; 102,03, —00; 


i03, 00, 00,01; 
—103,00, —00, 01; 
01, —00, 03, —00; 
103, 00, 00,01; 
—103,00, —00, 01; 
01, —00, 03, —00; 
—00,103,013 

00, —103, σι; 
0,3, 10,2, —Г2,2; 


102,03, —00; 


; 102,03, —00; 


1,1; 

—1,1; 

1,1; 

—1,1; 

1,1,1; 

1, —1,1; 
—00,03, —103; 
00, —03, 01; 
—00, —00, —103; 
—00,00, —103; 
1,1; 

—1,1; 

—103, —1025; 
03, —102; 
—03, —102; 


03, —102; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-NSs; 
P-NSs; 
QDP; 
Р-№5млднх; 
P-NSmarx; 


QNL; 

L-NSwAnx 
L-NSmarx 
L-NSmarx 


WNL; 

L-NSmarx 
L-NSmarx 
L-NSmarx 


188 


189 
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Га; {521000}, {C2.|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; SL,Co7; Ri; 1; 1,1,1; 

Ro; li L-Ll 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 

Hs; 2: 102,03, --σο; P-QNLrz; 
М; (110); SL,Cn,7; Ра; 1; 1,1,1; 

Ro; 1l L-Ll 

Rs; 1; —1,1,1; 

Ra; 1 -1--1;} 

Hs; 2; 1029,03, -σο; Ρ-ΩΝΙΛΙΑ; 
2; (005); SL.Co,7; Ра; 1; 1,1,1; 

Ra; 1; 1,—1, 1; 

Rs; 1; —1,1,1; 

Ra; "να; 

Hs; 2; 102,03, со;  P-QNLrz; 
А; (111); Si,,CmT; Ri; 1; 1,1,1; 

Ro; 1l 1,-1,1; 

Rs; 1; —1,1,1; 

Ra; 1; -L-Ll 

Rs; 2; 103,03, 09;  P-QNLw A; 
R; (055): 0. σι, Ri; 1; 1,1,1; 

Ro; 1; 1,—1,1:; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
X; (020); 0. σι, Ri; 1; 1,1,1; 

Ro; 1; 1,-1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
A; ГХ; Ge Ri; 1; 1,1; 

Ro; Е 
U; ZR; 02,7 Oy; Ri; 1; 1,1; 

Ro; Е 
Л; ΓΖ; Соу, ST; Ва; 1; 1,1,1; 

Ro; 1 L-Ll 

{Вз, Ra}; 2; —00,03, -ἰσα; QNL; 0 
V; MA; C2z,0y, SÈT; Ri; 1; 1,1,1; 

Ro; L 1,—11; 

(Ha, Ra}; 2; —00,03, -ἰσα; QNL; 0 
У; ГМ; С2а.СъьТ; R; 1; 1,1; 

Ro; I =i; 
S; ZA; Coa,Co T; R; 1; 1,1; 

Ro; 1; hd 
Y; XM; oy,7C2z; Ra; 1; 1,1; 

Ro; 1; —1,1; 


202102.00016v1 
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T; ВА; oy,7 Caz; Ri; 


W; XR; Cozy; 


Ra; 


190 
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SG 


116 


Га; {51.1000}, (C24|003), 7; Non-Centrosymmetric; without SOC 


Г; 


(000); 


(110); 


(005); 


; TX; 


ZR; 
TZ; 


MA; 


ΓΜ; 


ZA; 


XM; 


RA; 


; ХВ; 


SL Coa, T; 


Si κο T: 


TE το. „Са τς 


; S} του. ‚Са T: 


; σα ,Coz T; 


Coz Ty T; 


03,1 Oy; 
03,1 Oy; 
C22,0y,5. LT. 


TT. 
Сэ. ‚ту IE 


Coa ,CoyT ; 
Coa ,CoyT ; 
oy, T C22; 


oy, T Coz; 


C252,0y; 


Ri; 
Ra; 


{ А5, Re}; 
Lir, Rs}; 
Во; 
{ Rs, Re}; 
{ Ат, Rs}; 
Ro; 
{Β2, Ra}; 
{ Re, Rs}; 
Ri; 


=. π: ee NN Nh ὦ Ñ МЮ ND МЮ МЮ NN = π: = = ὦ = == π: = 


1,1,1; 

1, —1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; P-QNLrz; 
1.101} 

1,—1, 1; 

—1,1,1; 

—1,—1,1; 

Р-ОМГмад; 
P-WNLs; 
—103,00, —00,01; P-WNLs; 
P-WNLs; 
P-WNLs; 
—103,00, —00,01; P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


102,03, —00; 


103,00, 00,01; 


01; —00, 93, —00; 


103,00, 00, σι; 


σι, —90; 93, —00; 


103,00,01; 


103, —00, 01; 
1,1, 1; 
1—11: 


; =k 1, 1; 


—1,—1,1; 

1,1; 

—1,1; 

—103, —102; 
1.1.1: 
1,—1,1; 
—00, σα, —102; 
1,1,1; 
1,—1,1; 
—00, σα, —102; 
1,1; 

—1,1; 

1,1; 

—1,1; 

1,1; 

—1,1; 
—103,01; WNL; 
1,1; 

1,-1; 


192 
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Га; {51.1000}, (C24| 2 30), T; Non-Centrosymmetric; without SOC 


Г; (000; SL,Coa,T; Ri; 1; 1,1,1; 

Ra; 1; L,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; 102,03, —00; P-QNLrz; 
M; (440); SL,Co;, Coa, T; (H5, Re}; 2; ἴσα, 00, 00, σι; P-WNLs; 

(Rz, Rs}; 2; —103, со, —00, 01; P-WNLs; 

Во; 2; σι,--σο,σᾳ,--σο; P-WNLs; 
7; (003); Si. C», T; Ri; 1; 1,1,1; 

Ra; 1; L,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; 102,03, —00; P-QNLrz; 
A; (444); St, Co, Cus T; (Hs, Re}; 2; 103, 00, 00, σι; P-WNLs; 

(Rz, Rs}; 2; —103, со, —00,01; P-WNLs; 

Во; 2:01,—00,03, —00; P-WNLs; 
R; (023); 8x, Coz,T; Rs; 2; 102, 03, —00; P-WNLs; 
X; (020); Ox,C2z,7 ; Hs; 2; 102,03, --σο; P-WNLs; 
A; ГХ; 02,7 Oy; Ri; 1; 1,1; 

Ra; 1; —1, 1; 
U; ZR; 72,7 Oy; Ri; 1; 1,1; 

Ra; ie =A; 
A; TZ; Caz,oy,S$,7; Ri; 1; L 1,1; 

Ro; 1; L,—1,1; 

(R3, Ва}; 2; —00,03, —102; QNL; 0 
У; MA; σι,» Τ: Ro; 1; —1,1,1; 

Ва; 1; 4,1,1; 

(Ho, Rs}; 2; --ἰσα, —00,—102; QNL; 0 
У; ГМ; Coa,C2T; Ri; 1; 1,1; 

Ra; 1; —1, 1; 
5; 2А; Οροι; Ri; 1; 1,1; 

Ro; 1; —1,1; 
У; ХМ; о,,ТСә:; (H5, Ra}; 2; 03,01; WNL; п 
T; ВА; σι Caz; (Ho, Ra}; 2; 03,01; WNL; π 
W; XR; Oy,C2z; Rs; 2; 02,03; WNL; T 


202102.00016v1 
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Га; {51.1000}, (C24| 2339, T; Non-Centrosymmetric; without SOC 


Г; (000; S{,,Coa,7; Ra; 1; 1,1,1; 

Ro; 1; L,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; 102,03, —00; P-QNLrz; 
M; (110) S1,,02.,024,7 ; (Rs, Re}; 2; ἴσα, со, 00,01; P-WNLs; 

(Rz, Rs}; 2; —103, со, —00,01; P-WNLs; 

Ro; 2; σι, —00, оз, —00; P-WNLs; 
Z; (002); SL,Co;, Coa T; (Hs, Ro); 2; 103, 00, σο; σι; P-WNLs; 

(Rz, Rs}; 2; —103, со, —00, 01; P-WNLs; 

Во; 2; σι, —00, 03, —00; P-WNLs; 
А; (111); Sf£,C2a,7; Ri; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ra; 1; —1,—1, 1; 

Rs; 2; 102,03, —00; Р-ОМі ма; 
R; (011); oy,Caz,7; Rs; 2; 102,03, —00; P-WNLs; 
X; (010); o2,C2z,T; Hs; 2; 102,03, --σο; P-WNLs; 
A; TX; 02,7 Oy; Rı; 1:31 

Ro; 1l; —1,1; 
U; ZR; 03,1 Oy; (Ri, Πο}; 2; --ἶσα, --ἴσοι WNL; 
A; TZ; Cozy SLT; Ri; 1]. Tks 

Ro; 1; 1,—1, 1; 

Uis, Ra}; 2; —00, 03, їо; QNL; 
V; MA; ox,Coz,9$T; Вә; 1; —i,1,1; 

Ва; Т, 15 

(Ho, Rg}; 2; —io3, —00,—102; QNL; 
X; ГМ; (С©а,СәьТ; Ri; 1; 1,1; 

Ro; dds 
S; ZA; Са, СТ; Ro; 1; 1,1; 

Ra; 1; —1, 1; 
Y; ХМ; oy,7 Coz; (Ro, Ra}; 2; 03,01; WNL; 
T; ВА; σι Γός; Ro; 1; —i, l; 

Ra; 1; 5l 
W; XR; oy,Ca2z; Rs; 2; 02,03; WNL; 


193 


194 


SG 119 
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chinaXiv 


Го; {55 1000}, {C2.|000},7; Non-Centrosymmetric; without SOC 


Г; (000);  SL,Co,7; RPF; 1; 1,1,1; 
Ha; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; li =1;=1,1; 
Rs; 2; io2,03,—00; P-QNLrz; 
N; (010); 0,7; Ri; 1; 1,1; 
Ro; 1;—Hh1 
X; (001); Co»C»,7; Ва; li 1,1,1; 
Ro; t 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
Z; (111), бат, du 1; 1,1,1; 
Ro; 1; 1,-1,1; 
Rs; 1; -1,1,1; 
Ra; 1-1-1, 1; 
Rs; 2; io2,03,—00; P-QNLrz; 
P; (111); 51. Τσι; Ri; 1; 1,1; 
Ro; 1; 2,1; 
Rs; 1; —1,1; 
Ra; 1; - 1; 
A; TA/TZ; Со... 5 Т; Ва; 1; 1,1,1; 
Ro; 1; 1,—1,1; 
(Ha, Ra}; 2; --σο, σα, —102; QNL; 0 
V; ZV; ΜΕ Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
(Ha, Ra}; 2; —00, оз, —102; QNL; 0 
W; XP; Co Co T; Γι; 1; 1,1; 
Ro; 1; —1,1; 
У; DZ/TX; oy,T Caz; Ri; 1; 1,1; 
Ro; 15—11; 
F; ZF; ву, T Сәг; Ri; 1; 1,1; 
Ro; Е: 
Q; МР; ЕТ оу; Ri; 1: 1,1; 
A; TX; Сәа,Сәь7; Ri 1; 1,1; 
Ro; 1; —Hh1; 
U; ZU; ο ος Ta; 1; 1,1; 
Ro; 1} =1, 1; 
Y; XZ/XY; Coa Το Hy 1; 1,1; 
Ro; 1; 1, 1; 


195 


SG 120 
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p 15+ |000}, (C24]3 20), T; Non-Centrosymmetric; without SOC 


Г; (000;  Si,Co47; RB 1; 1,1,1; 

Ra; 1; L-Ll 

Ёз; 1; —1,1,1; 

Ra; Е 

Rs; 2; io2,03,—00; P-QNLrz; 
N; (0010; oy,7; (Ro, Ra}; 2; i03, 01; P-WNLs; 
X; (001); C»4C»,7; RB; 1; 1,1,1; 

Ro; 1; 1,—1,1 

Rs; 1; —1,1,1; 

Ra; L —l1;—Ll 
Z; (411); ОТ Ri; 1; 1,1,1; 

Ha; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1: —1,—L1, 

Rs; 2; io2,03,—00; P-QNLrz; 
P; (141); δῶσι, (а, Rs}; 2; os, ίσα;  P-WNLs; 

{Β2, Ra}; 2; ἴσα, —io2; P-WNLs; 
A; TA/TZ; Cs; SLT; Ва; 1; 1,1,1; 

Ro; li 1,-1,1; 

(His, Ra}; 2; —00,03, —102; QNL; 0 
V; ZV; Cosh SL T; Ri; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

(Ha, Ra}; 2; —00, оз, —102; QNL; 0 
W; XP; C2z,CaT; Ra; 1: 1,1; 

Ro; 1; —1,1; 
У; DZ/TX; оу,7 Caz; Ri; 1; 1,1; 

Ro; 1; —1,1; 
Е; ZF; ви, T Caz; Ri; 1; —1,1; 

Ro; 1; 1,1; 
Q; NP; ЕТ оц; (Ri, Ri}; 2; со, -ἰσα; WNL; T 
A; DX; Coa,CavT; R; 1; 1,1; 

Ro; = 
U; ZU; Сәа,Сәь7; R 1. =1,1; 

Ro; 1; 1,1; 
Y; XZ/XY; ὠ Το КВ; 1: 1,1; 

Ro; 1; hid 


202102.00016v1 
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14. SG 121-180 


Ге; {51.1000}, (C2..|000), 7; Non-Centrosymmetric; without SOC 


Г; (000;  SL,Co7; 
N; (010);  C»,,7; 
X; (005); ©,,саь,Т; 
Z; (111); δ) Ὁ 
Р; (411); Sim 


A; ГА/Г7; Cose. 


V; ЖУ; Обь SL Τ᾽ 


W; XP; C2z,0ab} 


X; ГИ/ГУ; Coz,T Cay; 
F; ZF; Ου Т Cay; 
Q; МР; Cry; 

A; DX; Odb, T Oda; 
U; ZU; Odb, T Oda; 


У; XZ/XY; Oaa, T ος; 


Ri; 
Ro; 


к SN π: N π: πι = = юу == π: π: πι = = ы = = = Ñ = = = = 


1,1,1; 

1,—1,1; 

—1,1,1; 

-1,-1,1; 

102,03,—00; P-QNLrz; 
1,1; 

—1,1; 

1, 1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

102,03,—00; P-QNLrz; 
1,1; 

1,—1; 

—1,1; 

—1,—1; 

102,03; P-WNLs; 
1,1,1; 

1,—1,1; 

—00,03, 102; QNL; 0 
1, 1,1; 

1,—1,1; 

—00,03, —102; QNL; 0 
1,1; 

1,-1; 


196 
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SG 122 


Га; (51,1000), (C2,| 123), T; Non-Centrosymmetric; without SOC 


Г; 


(000; Sf, ,Cox,T; 
(020);  C»,,7; 
(005); oav,C2z,T; 
(533); Si Coe Cos T; 
Gib: Sh B.C 
ГА/Г2; Coz,00,52,7; 
ZV; ба, С.Т; 
; ХР; 04a C32; 
ΓΖ/ΓΣ; Cos,T Cay; 
ZF; Cox, T Coy; 
NP; C2y; 

; DX; саь,Т Саа; 


ZU; саь,Т Саа; 
XZ/XY; саа, ТС; 


Ri; 
Ro; 


= 
н e ы e e π: e - N N e e N = e N P bh МЮ συ. мю η: η: = πη: η: = 


{Ri, R2}; 2; 
Uis, Ra}; 2; 


1,1,1; 

1,—1,1; 

—1,1,1; 

—1, —1, 1; 

102,03, —00; P-QNLrz; 
1-1: 

—1, 1; 

102,03, —00; P-WNLs; 
i03, 00, 00, O1; P-WNLs; 
—i03,00, —00,01; P-WNLs; 
σι» —00,03, —00; P-WNLs; 
et /4 omies igo, σι; P-WNL xp; 
σε soties ign, ση; P-WNLxp; 
1,1,1; 

1, —1,1; 

—00,03, —102; QNL; 

—i, 1,1; 

Ll: 

—i03, --σο, —i03; QNL; 
02,03; WNL; 
1,1; 

—1,1; 

1,1; 

—1,1; 

1; 

-1; 

1,1; 

—1,1; 

—103, —103; WNL; 


03,01; WNL; 


197 
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SG 123 


Га; (C+L|0001, {С5.|000}, {7/000}, 7; Centrosymmetric; without SOC 


Ri; 
Ro; 


= 
о 
= e e e м к P кҥн me ο π: π: Ln к ο F P π: π: « = к π: ҥн Ne π: π: о к Nme - F = ο = = = = 


1,1,1,1; 

1, —1,1,1; 

—1,1,1,1; 

—1,-1,1,1; 

1902, 03,00, —00; P-QNLrz; 
1,1, —1,1; 

1,—1,—1,1; 

—1,1,-1,1; 

—1,—1,-1,1; 
102,03, —00, —00; P-QNLrz; 
1,1,1,1; 

1, —1,1,1; 

—1,1,1,1; 

—1,-1,1,1; 
i02,03,00,—00; P-QNLwma; 
1,1,-1,1; 

1,—1,—1,1; 

—1,1,-1,1; 

-1,-1,-1,1; 
102,03, —00, —00; P-QNL m4; 
11.1.1: 

1,—1,1,1; 

—1, 1,1,1; 

-1,-1,1,1; 
102,03,00,—00; P-QNLrz; 
1,1,—1,1; 

1,—1,—1,1; 

—1,1,—1,1; 

—1,—1,—1,1; 
ἴσο,σλ,--σο,--σο; P-QNLrz; 
1,1,1,1; 

1, —1,1,1; 

—1,1,1,1; 

-1,-1,1,1; 
i02,03,00, —00; Р-ОМЬмА; 
1,1, —1,1; 

1,—1,—1,1; 

—1,1,-1,1; 

-1,-1,-1,1; 


; 102,03, —00, —00; P-QNLwuA; 
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В; 


X; (020); Coz,C»y,I,T; 


(023 


; TX; 


ZR; 


TZ; 


MA; 


TM; 


ZA; 


XM; 


y Cos C» УТ; Ri; 


Coy ,0x,1T; 


C2oy;0« IT ; 


Cho IT; 


Cho IT; 


C2a,021T; 


C2a,021T; 


Cox,0217; 


Ra; 


; 1,1,1,1; 


—1,1,1,1; 
1,—1,1,1; 
—1,—1,1,1; 
1,1,—1,1; 
-1,1,-1,1; 
1,—1,—1,1; 
—1,—1,—1,1; 
1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,—1,1,1; 
1,1,—1,1; 
—1,1,—1,1; 
1,—1,—1,1; 


¿=l =l, 1.1: 


1,1,1; 
k=l; 
—1,1,1; 
e 
1.1.1; 
t=; 
—1,1,1; 


; =I, =1; 1; 


1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
102,03, —00; 
1. T. d5 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,-1,1; 
1,1,1; 
1,-1,1; 
—1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 


QNL; 0 


QNL; 0 


202102.00016v1 
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T; ВА; Cos,04,IT; Ri; 


Ва; 
У’; XR; С. о, IT; Ri; 
Ro; 
Rs; 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 


; = 1; - 1; 


200 
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chinaXiv 


SG 124 


201 


Га; (01,1000), (Co,|000), (1|002 }, 7; Centrosymmetric; without SOC 


Г; (000; СЁ ,С.,1,7; Ri; 


M; ( 


11 
22 


0); C ‚Сэт dT: 


Z; (002); Т,саь,СЗ„,Т; 


A; (25 


В; (023); 05, C2y, C22, T ; 


d. + А 
ai Г,саь,С2.57; 


X; (050); ο ο ως 


A; DX; 


U; ZR; 


Coy σα TT; 


oz,C2y IT; 


Ra; 


Tao; 

Tao; 

Ви; 

(o, Вз}; 
Tao; 

Ru; 

Us, Ваз}; 
Rs; 

Tao; 

Ta; 

Πο; 

Rs; 


Rs; 


NPP πὶ PPP πὶ πὶ ҥн ҥн πὶ πι Му М ας ров TO ΑΝ ΑΝ πι πι πι πι NP πὶ πι πι υ πι PP PnP πι πι πι 


Do. 1:15 
1,-1,1,1; 
—1,1,1,1; 
—1,—1,1,1; 
102,03, 00, —00; 
1,1,—1,1; 
1,-1,-1,1; 
—1,1,—1,1; 
—1,—1,—1,1; 
102,03, —00, —00; 
1,1,1,1; 
1,—1,1,1; 
—1,1,1,1; 
—1,—1,1,1; 
102,03, 00, —00; 
1,1,—1,1; 
1,-1,-1,1; 
—1,1,—1,1; 
—1,—1,—1,1; 
102,03, —00, — 00; 
—03,102,00, — 00; 


—03,102, —00, —00; 


—Го,з, iDo,2, —Гз,з, Г1,0; 


—03,102,00, —00; 


— 03,102, —00, —00; 


—Го,з, 0,2, —iL3,3, Г1,0; 


102, σα, 00, --σο; 
102, 03, —00,—00; 
1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,—1,1,1; 
1,1,—1,1; 
—1,1,—1,1; 
1,-1,-1,1; 
—1,—1,—1,1; 
1.1.1; 

1,—1,1; 
—1,1,1; 
—1,—1,1; 


02,03, —101; 


P-QNLrz; 


P-QNLrz; 


P-QNL m4; 


P-QNLua; 
P-WNLs; 
P-WNLs; 
Орр; 0 
P-WNLs; 
P-WNLs; 
QDP; 0 
P-WNLs; 
P-WNLs; 


WNL; T 
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= 9 


TZ; 


MA; 


ΓΜ; 


ZA; 
XM; 


RA; 


; XR; 


CŁ,0y IT; 


Cty IT; 


C35a,02,1T ; 


σειρα] 
Cos Oz AT; 


07, Cox IT; 
Coz Ty AT: 


к eene b = == = = юу == π: = π: L) = = = = Ñ = = = = 


1,1,1; 

1, —1,1; 

—1,1,1; 

—1,—1,1; 
ἴσα, ση, —00; QNL; 
1,1,1; 

1, —1,1; 

—1,1,1; 

—1,—1,1; 

102,03, —09; QNL; 
1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

02,03, --ἴσι; WNL; 
1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

702,03, —101; WNL; 
11,1 

1,—1,1; 

—1,1,1; 

—1,—1,1; 


202 
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chinaXiv 


SG 125 


Га; (02,12 30), {C22|000}, {11220}, 7; Centrosymmetric; without SOC 


Г; (000; CL,Cə,, IT; Ri; 


М; ( 


11 * + > 
550); σα Οσα] 


Е; 


T 1 Ty. + ὃς 
(252) C3,,02,C2z;7 ; 


X; (050); 05,0y,C2y;7 ; 


A; 


TX; 


ZR; 


TZ; 


C2y σα TT; 


Cry σα AT; 


CE o IT; 


Вә; 


bd. 

; 711,1; 

; —1,1,1,1; 

; —1,—1,1,1; 

; 002,03,00, —00; 


1, 1, ze 1; 


1,—1,—1,1; 
—1,1,—1,1; 
—1,—1,—1,1; 


102,03, —00, —00; 


; 01,102,01, —00; 
; —102,102,01, —00; 


; —01,102,01,—00; 


—i02,—102,01, —00; 


; 1,1,1,1; 
‚1,—1,1,1; 
; —1,1,1,1; 


—1,-1,1,1; 
102,03, σο,--σο; 
1,1,—1,1; 
1,-1,-1,1; 


; —1,1,—1,1; 
; mi —1,-1, 1; 


102,03, —00, —00; 


01,102,01, —00; 
—102, 102, 01, σοι 
; —01,102,01,—00; 


—102, —102, 01, —00; 


102,03, 00, —90; 
102,03, —00, —00; 
102,03,00, —00; 


102,03, —00, —00; 


; 1,1,1; 

; 1,-1,1; 

: -LLL 

; =1,—1,1; 
; 1,1,1; 

3 1,-1,15 

r = 1.15 


=I, =1, 1; 
1,1,1; 
1,—1,1; 


; =k 1, 1; 
; =1; —1, 1; 


102,03, —00; 


P-QNLrz; 


P-QNLrz; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-QNLrz; 


P-QNLrz; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


QNL; 


203 
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= 3 x< 


; ХВ; оу,Сә.,1Т; Rs; 


MA; Ch ,Caz ‚Саа IT; Rs; 


TM; Coa,0,,IT; Ri; 


ZA; C2a,02z,I1T; Ri; 


XM; oy,Coz,IT; Rs; 
ВА; oy,Cos,IT; Rs; 


—i, 1,1,1; 
i, 1,1,1; 

2, 1.--1.11 
—1,1,—1,1; 


—01,—00,03, —03; QNL; 0 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1:11» 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
02,03, —101; 
02,03, —101; 


02,03, —101; 


WNL; п 
WNL; π 
WNL; т 


204 
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SG 126 
Га; (02,1230), {C22|000}, {1221}, T; Centrosymmetric; without SOC 
Г; (000; С.С; Р; l; 1,1,1, 1; 
Вэ; 1; 1,—1,1,1; 
Ёз; 1; —1,1,1,1; 
Ra; 1; -1,—1,1,1; 
Rs; 2; 102, 03,00, —00; P-QNLrz; 
Re; 1; 1,1,-1,1; 
Вт; 1; L,—1,—1,1; 
Rs; 1; —1,1,—1, 1; 
Во; 1; —1,—1,—1,1; 
Tao; 2; 102,03, —00, —00; P-QNLrz; 
M; (440); Ch, ,0x,Cox,T; Ro; 2; 01,102, 01, --σο; P-WNLs; 
Rau; 2; —102,102,01,—00; P-WNLs; 
Rao; 2; —01,102,01,—00; P-WNLs; 
Від; 2; —102, —102,01, --σο; P-WNLs; 
Z; (002); І,са,СЎ,Т; Rao; 2; —03,102, со, --σο; P-WNLs; 
Rau; 2; —03,102, —00, —00; P-WNLs; 
{ В12, Ris}; 4; —Го,з, iDo,2, —iT3,3, Γιο ООР; 0 
A; (222); С, ,саь,Сәь,Т; Во; 2; σι, ἶσο,σι. --σο; P-WNLs; 
Ra; 2; —i02,102,01, —00; P-WNLs; 
Rao; 2; --σι,ίσο,σι, —00; P-WNLs; 
Ria; 2; --ἰσα, —102,01, —00; P-WNLs; 
R; (055); Gy. Co) Cos, T; Rs; 2; i02,03,00, —00; P-WNLs; 
Rio; 2; 102,03, —00, —00; P-WNLs; 
X; (010) o2,0y,Cay,7; Hs; 2; ἦσο, σα, 90, —00; P-WNLs; 
Tao; 2; 102,03, —00, --σο; P-WNLs; 
A; IX; Coy,0z,1IT; Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ва; 1; —1,—1,1; 
U; ZR; 02, Coy IT; Hs; 2; 02,03,—i01; WNL; π 
A; TZ Ch,oy,IT; Ri; 1; 1,1,1; 
Πο; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; 102,03, —00; QNL; 0 
У; МА; СОТ; Rs; l; —%,1,1,1; 
Re; те: 
Вт; 1; i,1,—1,1; 
Rs; 1; —i, 1,—1, 1; 
Во; 2; —01, —00,03, —103; QNL; 0 
У; ГМ; Сао, ІТ; Ta; LLLE 
Πο; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
5; ZA; 02z,Coa IT; Rs; 2; 02,03, —i01; WNL; 
Y; XM; oy,Coz,IT; Rs; 2; 02,03,—i01; WNL; 


202102.00016v1 


chinaXiv 


Rs; 
W; XR; oy,Coz,IT; Rs; 


; —i, 1, 1; 


$1,1; 
=i; =1, 1; 
1,—1,1; 


; 02,03, —101; WNL; п 


206 


SG 127 


207 


202102.00016v1 


chinaXiv 


Га; (02,1230), {С |250}, {11000}, 7; Centrosymmetric; without SOC 


M; ( 


Е; 


A; 


0); Сәа,Сэг,саь, 1,7; 
Z; (005); CL,Cs=,1/T; 
(253); ο κο μας 
(055); σοισυ»σ:,Τ; 
X; (050); σοισυ.σ:,Τ; 
Coy,0a,IT ; 
Coy ,0xzA1IT; 


Γιο; 

{Rs, Re}; 
{R7, Rs}; 
Rio; 

(Ris, Ris}; 
(Ras, Ris}; 
Πορ; 


fü; 


Ro; 


Tao; 

{Rs, Re}; 
{ Rr, Rs}; 
Tao; 

{Ris Ris}; 
(Riz, Ris}; 
R20; 


Rs; 


R10; 


Ra; 


к e кюк πι π: πι π: в ONY МЮ ὦ N МЮ ND NY МЮ МЮ NY 2S π: = π: FN π: = = = ο ο YN ὦ Ñ МЮ NYP π: π: π: εὐ π: = = = 


1,1,1,1; 

1,—1,1,1; 

—1,1,1,1; 
—1,—-1,1,1; 
102,03, 00; —00; 
1,1,—1,1; 
1,—1,—1,1; 
—1,1,-1,1; 
—1,-1,-1,1; 
102,03, —00, —00; 
ἴσα, 00, O0, O0, σι; 
—103,00, —00, O0, 91; 
ἴση, —00, 03,90, —00; 
ἴσα, 00,00, —00,01; 
—103, 00, —00, —00, σι; 
ἴση, —00, σα, —00, —00; 
1,1,1,1; 

1,—1, 1,1; 

—1, 1,1,1; 
—1,-1,1,1; 
102,03, 00, —00; 
1,1,—1,1; 
1,—1,—1,1; 
—1,1,-1,1; 
—1,-1,-1,1; 


; 102,03, —00, —00; 


103, 00, 90, 90,01; 
—103, 00, —00, 00, σι; 
102, —00, 03, 00, —00; 
ἴσα, 00,00, —90, 91; 
—103,00, —00, —00, 01; 
ἴση, —00, 03, —90, —00; 
ἴση; 03, 00, —00; 
102,03, —00, —00; 
102,03, 00, —00; 
102,03, —00, —00; 
1,1,1; 

1,—1,1; 


; =l; 1, 1; 


—1,-1,1; 
1,1,1; 
INE 
—1,1,1; 
—1,-1,1; 


P-QNLrz; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 


P-QNLrz; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSmarx; 
P-NSmarx; 
P-NSmarx; 
P-NSmarx; 


202102.00016v1 
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TZ; Cho IT; 


МА; ox,C2əz,Gaa IT; 


ΓΜ; C»4,0;,IT ; 


ZA; Coa,0;,IT; 


XM; oy,02,IT; 


RA; 0y,0z, IT; 


XR; Oy,C2z IT; 


(Rs, Re}; 
{ Вт, Rs}; 
Γιο; 
Ri; 


1,1,1; 

1, —1,1; 

—1,1,1; 

—1,—1,1; 

102,03, —00; 
—103,00,00,01; 
103,00, —00,01; 
—102, —00,03, —00; 
1.1.1; 

1,—1,1; 


; —1, 1, 1; 


—1,—1,1; 
1.1.1; 
1,—1, 1; 
—1, 1,1; 
—1,—1,1; 
03,00,01; 
03, —00,01; 
03,00,01; 
03, —00,01; 


02,03, —00; 


L-NSuaAnx; 
L-NSuAnx; 
L-NSuaAnx; 
L-NSuaAnx; 


L-NSwarx; 


208 
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chinaXiv 


SG 128 


209 


Га; (02,1230). (024|3 40}, {11001}, 7; Centrosymmetric; without SOC 


Г; (000; CL, C»LT; 
M; (440); Со», оаь УТ; 
Z; (001); дањо T. 
А; (111); Loa,SL;T; 
В; (05 1) Сәу,Сәг,1,Т; 
X; (050); o2,0y,02,7; 
A; DX; Coy,02,1T; 

U; ZR; | oz CIT; 

A; TZ; Cho IT; 

V; МА; о,Сә:,саа, ЇТ; 
У; ГМ; C20,02,1T; 

S; ZA; G, Coa ITT; 
У; ХМ;  oy,o IT; 


Γιο; 

{Rs, Re}; 
{R7, Rs}; 
Rio; 

(Ris, Ris}; 
(Ras, Ris}; 
Πορ; 

Rio; 

Ви; 

(Ris, Ris}; 
Γιο; 

Ru; 

(Ro, Ris}; 
Rs; 

Tao; 

Rs; 

Tao; 


Ra; 
Rs; 
{Rs, Re}; 
{R7, Ев}; 
Γιο; 
Ri; 


Ra; 
Rs; 
Liz, Ва}; 
{ Re, Rs}; 


1,1,1,1; 


; 1,—1,1,1; 

; —1,1,1,1; 

; —1,—1,1,1; 

; 102,03, 00, —00; 
; 1,1,-1,1; 

; 1,-1,-1,1; 

; —1,1,—1,1; 


—1,—1,—1,1; 

102,03, —00, —00; 

ἴσα, 00, O0, O0, σι; 
—103,00, —00, O0, 91; 
ἴση, —00, 03, 00, —00; 
ἴσα, 00, 00, —00,01; 
—103, 00, —00, —00, σι; 
ἴση, —00, 03, —00, —00; 
—03,102, 00, —00; 
—03,102,—00,—00; 
—Го,з, iLo,2, —Гз,з, '1,0; 
—03,102, 00, —00; 
—03,102,—00, —00; 
—Го,з, iL'o,2, —iU3,3, '1,0; 
102,03, 00; —00; 

102,03, —00, —00; 
102,03, 00; —00; 

102,03, —00, —00; 


1,1,1; 


sii i 
TENE 

‚ —1,—1,1; 

; 02,03, —101; 
Lll; 

; 1,—1,1; 

; —1,1,1; 


—1,—1,1; 

102,03, —00; 
—103,00,00,01; 
103,00, —00,01; 
—102, —00, 03, —00; 


1,1,1; 


; 1, =, 1; 
; —1, 1; 1; 


—1, =Í; 1; 
02,03, —101; 
03,00, 91; 


03, —00, 01; 


P-QNLrz; 


P-QNLrz; 
P-NSs; 

P-NSs; 

P-NSs; 

P-NSs; 

P-NSs; 

P-NSs; 
P-WNLs; 
P-WNLs; 
QDP; 0 
P-NSs; 

P-NSs; 

QDP; 0 
P-WNL/NS; 
P-WNL/NS; 
P-NSuAnx; 
P-NSuAnx; 


WNL; T 


QNL; 0 
L-NSs; 
L-NSs; 
L-NSs; 


WNL; π 
L-NSwarx; 
L-NSwarx; 


202102.00016v1 


chinaXiv 


T; ВА; Сәь,оу,17; Rs; 2; σα, —i101, -io3; L-NSwarx; 
W; XR; oy,C2z,IT; Bs; 2; 02,03,—00; L-NSwarx; 
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SG 129 


Га; (02,000), {С.12 50}, {1220}, 7; Centrosymmetric; without SOC 


Г; (000; CL,Con,LT; Ra; 


M; ( 


Е; 


A; 


0); Ci, C»s,0,7; 
Z; (001); CL ОТ; 
2); CL, Οσα 
(055): C2y,C22,02;T ; 
X; (050): Cory ,C2x,0x,T ; 
C2y,O«,1T ; 
C2y;0«,1T ; 


11 
22 


(23 


TX; 


ZR; 


TZ; 


QT dud Ts 


Ro; 


1,1,1,1; 
1, —1, 1, 1; 


; =l 1, 1, 1; 
; —1, —1, 1, 1; 


; 102, 03, 00, —00; 


1,1, —1,1; 
1,-1,-1,1; 
—1,1,-1,1; 
—1,-1,-1,1; 
102,03, —00, —00; 
01,102,001, —00; 
—102,102,01, —00; 
—01,102, 01, —00; 
-ἰσα, —102,01,—00; 
1,1,1,1; 
1,—1,1,1; 


; —1, 1, 1, 1; 


-1,-1,1,1; 
ἶσα, 03,00, --σο; 
1,1, —1,1; 
1,-1,-1,1; 


; —1,1,—1, 1; 


—1,-1,-1,1; 
102,03, —00, —00; 
01, 102,01, —00; 
—102,102,01, —00; 


—01,102,01, —00; 


; —105, —103,01, —00; 


102,03, 00; --σο; 
102,03, —00, —00; 
102,03,00, —00; 
102,03, —00, —00; 
1; 1,1; 

1,—1,1; 

—1,1,1; 
-1,-1,1; 

1,1,1; 

1,—1,1; 

—1,1,1; 
-1,-1,1; 

1,1,1; 

1,-1,1; 

—1,1,1; 
—1,—1,1; 


102,03, —00; 


P-QNLrz; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 


P-QNLrz; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSmarx; 
P-NSuanx; 
P-NSuanx; 
P-NSuanx; 


QNL; 
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МА; Со, IT; 


ГМ; ασε]; 


ZA; C2a,02,17T; 


XM; Cos,oy,IT; 
RA; Cos,oy,IT; 


; XR; Coz,0y JIT; 


Un, Ra}; 2; 
(H5, R3}; 2; 
Ts; 
fü; 


E 
NN πὶ πὶ πὶ PP πὶ πὶ — р 


Rs; 
Un, Ra}; 2; 
(fio, Вз}; 2; 


03,03,01; 


03, —03, 01; 


L-NSwarx; 
L-NSwarx; 


102,03, —101; L-NSMARX; 


1.121: 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
02,03; — i01; 
02,03; —101; 
03,03,01; 


03, 03,01; 


L-NSuAnx; 
L-NSuAnx; 
L-NSuAnx; 
L-NSwarx; 


202102.00016v1 


chinaXiv 


SG 130 


Га; (0,1000), {C2214 50}, {1221}, T; Centrosymmetric; without SOC 


~ 

юе 

мін 
о 
w 


ZR; 


TZ; 


MA; 


TM; 


ZA; 
XM; 
RA; 


; XR; 


; ρα εκ 


Low CL T; 


; Cox Ch AT; 


> бу Cox TES E: 


Coy ‚Сох σα T; 


C2y,0x,IT; 


oz,C2y, IT; 
ο σι 


DI gd T; 


Coa,02,1T ; 


Oz ‚Са AT; 
Cos ,0y IT; 
Cos σφ IT; 


C2z,0y1T; 


222 


Ri; 
Ro; 


Tao; 
Ro; 

Ris; 
Πιο; 
Ria; 
Rio; 
Ru; 


ιο ND DD το το το το кою n = NY PPP = 


{Riz, Ris}; 4; 


(Fo, Rio}; 


4; 


{ Вз, Ria}; 4; 


{Ro, Rio}; 
Rs; 
Γιο; 


4; 
2; 


ο МЮ МЮ МЮ PS S πι πι πὶ π: υ NY Юю к πι πι оҥ S к оҥ оҥ πι t 


1;1,1,15 
1,—1,1,1; 
—1,1,1,1; 
—1,—1,1,1; 
102,03, 00, —00; 
1,1,—1,1; 
1,-1,-1,1; 
—1,1,—1,1; 
—1,—1,—1,1; 


102,03, —00, —00; 


01,102,01, —00; 


—i102,102,01, —00; 
—01,102,01,—900; 

—i02, —102, 01, —00; 
—03,102,00, —00; 
—03,102, —00, —00; 
—Го,з, #Го,2, —iI'3,3, Г1,0; 
1Γ3,3, Loa, Го,з, Tao; 
1Γ3,0, 1Го,2, Το, Γιο; 


iľ3,0, Го,1, Го,з, '1,0; 


102,03,00, —00; 


102,03, —00, — 00; 


L1; 
1,—1,1; 
—1,1,1; 
—1,-1,1; 
02,03, —101; 
1.1. 1: 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
03,03,01; 
03, —03,01; 
102,03, —1G1; 
1.1.1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
02,03, —101; 
02,03, —101; 
03, —103,01; 
—03, —103, 01; 
03,03,01; 


03, 03,01; 


P-QNLrz; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-WNLs; 
P-WNLs; 
QDP; 

QDP; 

QDP; 

DP; 
P-NSmarx; 
Р-№5млднх; 


WNL; 


QNL; 

L-NSwarx; 
L-NSwarx; 
L-NSwarx; 


WNL; 

L-NSwarx; 
L-NSwarx; 
L-NSwarx; 
L-NSwarx; 
L-NSwarx; 


оо о c 
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Га; (1,003), {C22|000}, {11000}, 7; Centrosymmetric; without SOC 


Г; (000; Οἱ Οσοι В; 1;1,1,1,1; 

HR»; 11-111; 

Rs; 1; -1,1,1,1; 

Ra; 1; -1,-1,1,1; 

Hs; 2; ἴσα, 03, 00, —00; P-QNLrz; 

Re; 1; L,1,—1,1; 

R7; 1; 1,-1,-1,1; 

Rs; 1; —1,1,—1,1; 

Rə; 1; —1,—1,—1, 1; 

Rao; 2; 102,03, —00,—00; P-QNLrz; 
M; (550): GL, Cu LT; Raz 1; 1,1,1,1; 

HR»; 1; 1,—1,1,1; 

Rs; 1; -1,1,1,1; 

Ra; 1; —1,—1,1,1; 

Rs; 2; 102, 03,00, --σο; P-QNL m4; 

Re; 1; 1,1,—1,1; 

В; 1; 1,—1,—1,1; 

Rs; 1; —1,1,—1,1; 

Ro; 1; —1,—1,—1, 1; 

Rio; 2; ἶσα; σα, —00, —00; P-QNLma; 
Z; (002); Ch баь,Озь,Т: Во; 2; 01,102, 01, —00; P-WNLs; 

Rii; 2; --ἰσο,ίσο,σι,--σο; P-WNLs; 

Ri»; 2; --σι,ίσο,σι,--σο; | P-WNLs; 

Буд; 2; --ἴσο,--ἶσο,σι,--σο; P-WNLs; 
А; (255); Cf ,оаь,Сэъ,Т; Во; 2; 01,102, 01, —00; P-WNLs; 

Πτι; 2; —io2,i02,01,-00; P-WNLs; 

Ri»; 2; —01,102,01,—00; P-WNLs; 

Ria; 2; --ἴσο,--ἴσο,σι,--σο; P-WNLs; 
В; (055); C22C21,T; Ri; 1; 1,1,1,1; 

Re; 1; -1,1,1,1; 

Rs; 11-111; 

Ra; 1; —1,—1,1,1; 

Rs; 1; L,1,—1,1; 

Re; 1; -1,1,-1,1; 

Πτι 1; 1,-1,-1,1; 

Rg; 1; —1,—1,—1, 1; 


202102.00016v1 
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X; (040); C22,C2y,1,T; Ri; 


W; XR; 


Суб IT; 


Coy,0Ox, IT; 


Ch о, 1 Ti 


Cf. oy IT: 


C2a,02 IT; 


C2a,02 IT; 
Cox,02,1T; 


Co2,021T; 


ο. σφι 


1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,—1,1,1; 
1,1,=1,1; 
—1,1,—1,1; 
1,—1,—1,1; 
—1,—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
κας 
1,1,1; 
1,—1,1; 
—1,1,1; 
=L ds 


ἴσα;σα, -σο; QNL; 0 


1, 1,1; 
1—1, 
=L 
—1,—1,1; 


io2,03,—00; QNL; 0 


1,1,1; 

1 1,15 
—1,1,1; 
zu exl 


02,03,—00; WNL; п 


111: 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
l,—1;1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1-11 
cold 
—1,—1,1; 
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SG 132 


Га; (2,1003). {C2.|000}, {7/004}, T; Centrosymmetric; without SOC 


Г; (000; CL,Cə,, IT; Ri 


M; ( 


11 
22 


Z; (002); ΟΈισε,Οοα,Τ; 


. (111). + : 
A; (252) C3,,02,C2z;7 ; 


R; (021); ο ος 


0); C ‚Сэт LT; 


X; (050); Coz ο ως 


A; DX; 


U; ZR; 


Ον σα AT; 


0;,C»y ITT; 


Ra; 


ας dy 45 

; 1,-1,1,1; 

; —1, 1,1,1; 

; —1,—1,1,1; 

; ἶσα, σα, 00, —00; 
; 1,1,-1,1; 

; 1,-1,-1,1; 


—1,1,—1,1; 
—1,—1,—1,1; 


102,03, —00, —00; 


; 1,1,1,1; 
о 

$ =1, 1,1, 15 
=L=; 


ἶσα, 03, 00, —00; 


; 1,1,—1, 1; 
‚1,—1,—1,1; 


—1, 1, —1, 1; 
—1,-1,-1,1; 
102,03, —00, —G0; 


01,102,001, —00; 


—102,102,01, —00; 
—01,102,01,—00; 
-ἰσα, —102,01, —00; 
; 01,102, 01, —00; 


; —102, 102, Oi, σοι 


—01,102,01, —00; 


—102, —102, 01, —00; 


102, 03, 00, —00; 
102,03, —00, — 00; 
Ted ds 
—1,1,1,1; 


г d= 1,145 

L —1,—1,1,1:; 

; d l4. 

; -1,1,-1,1; 
;d,—1,—1,15 
1,1,1, № 
; ld 


1,—1,1; 
—1,1,1; 
= =1, 1; 


02,03, —1G1; 


P-QNLrz; 


P-QNLrz; 


P-QNL m4; 


P-QNLua; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


WNL; 
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53 


TZ; 


MA; 


ΓΜ; 


ZA; 


XM; 


RA; 


; XR; 


ct Oy AT; Ri ; 


CL o IT; 


C35a,02,1T ; 


C2a,0ab IT ; 


Cox Кер AT; 


G, Cox, IT; 
C2z,0y IT; 


1.1.1; 

1,—1, 1; 

—1,1,1; 

—1,—1,1; 

102,03, —00; QNL; 
Told 

1,—1,1; 

—1,1,1; 

—1,—1,1; 


ἴση; ση; —00; QNL; 0 


1,1,1; 
1,—1,1; 
= A.E 


; —1, =l, 1; 


1,1,1; 
elc 
1-11; 
—] =li; 
1,1,1; 
1-11 
—1,1,1; 
—T 1.1; 


02,03, —1с1; WNL; п 


1,1,1; 
1-11; 
=f 1.1; 
—1,—1,1; 


202102.00016v1 


chinaXiv 


SG 133 


Га; {CL|$44}, (02/000), (1]3 10}, 7; Centrosymmetric; without SOC 


— 
ые 
юе 

c 

Da 


(005); 


ZR; 


TZ; 


MA; 


; CL σα ‚Сэ T; 


C1, „саь,Сь,Т; 


ë + š 
ο ος 


; 03,0 y, C2y; T ; 


03,0 y, Су, T ; 


Cry σα AT; 


Сәу σα AT; 


Cho IT; 


CL ,C2z,0aa,1T; 


Γιο; 
Ro; 
Ris; 
Rig; 
Ria; 
Ro; 
Ris; 
Rig; 
Ria; 
Tao; 
Ви; 
(Ris, Ris}; 
Rs; 
Tao; 
Rs; 
Tao; 


N = PP = у к πι ҥн ҥн BB к =< =< = = = ΙΟ P YN PR gd ο МЮ PM МЮ 29 P PR PR PR PR 2 π: =< оҥ πι NFP = = He 


1,1,1,1; 

1,—1,1,1; 
—1,1,1,1; 
—1,—1,1,1; 
102,03,00, —00; 
1,1,—1,1; 
1,—1,—1, 1; 
—1,1,—1, 1; 
—1,—1,—1,1; 
102,03, —00, —00; 
01, i02, 01, —00; 
—102,102,01,—00; 
—01,102,01, —00; 
—102, —102,01, —00; 
01,102,01, —00; 
—102,102,01, —00; 
—01,102,01,—00; 
—102, —102,01, —00; 
—03,102,00, —00; 


—03,102,—00, —00; 


—To,3, 1Го,2, —il3,3, Lo; ОПР; 


102,03,00, —00; 
102,03, —00, —00; 


102,03,00, —00; 


; 202,03, —00, —00; 


1,1,1; 


;1,—1,1; 
; —1, 1, 1; 


-----1.1; 
1,1,1; 
I: 1l 
—1,1,1; 


; —1, =1, 1; 
; 1,1,1; 


1,—1,1; 


Fdo 
; —1, =1, 1; 


102,03, —00; 
—i,1,1,1; 
i,1,1,1; 
i,1,—1,1; 
— 1. —1,1; 


—01, —00, G3, —103; 


P-QNLrz; 


P-QNLrz; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


QNL; 


QNL; 
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= 3 < = 


ГМ; С2а,в.Т; 


ZA; (ασε); 
ХМ; oy,Cos,IT; 
ВА; oy,Cos,IT; 
XR; oy,CozIT; 


151,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 
02,03,—00; WNL; 
03,03, —101; WNL; 
02,03, —i101; WNL; 
03,03, —101; WNL; 


a 3 3 3 
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SG 134 


Г; (000; CL,Cə,, IT; Ri 


М; ( 


11 
22 


А; (25 


В; (05 


A; TX; 


0); Сао, Cao T; 
Z; (002); η ος 
2); Ch, Со LT; 
2); 8v Coy Cos; T i 
X; (050); 05,0y,C2y;7 ; 
Coy,05,1T ; 
02, Cy, ITT; 


C oy, T. 


Ro; 


1.1.1 


222 


}, T; Centrosymmetric; without SOC 


‚1,1,1,1; 
; 1,—1, 1, 1; 


—1,1,1,1; 
—1,—1,1,1; 
102,03, 00, —00; 
1,1,—1,1; 
1,-1,-1,1; 
—1,1,—1,1; 
—1,-1,-1,1; 
102,03, —00, —G0; 


01, i02, 01, —00; 


; —102,102,01, —00; 


—01,102,01,—00; 


—102, —102,01, —00; 
; 01,102, 901, —00; 


; —102,102,01, —00; 


—01,102,01,—00; 


-ἰσα, —102,01, —00; 


1,1,1,1; 
1, —1, 1, 1; 


; =l; 1, 1, 1; 


—1,—1,1,1; 
102, 03,00; —00; 
1,1,—1,1; 
1,-1,-1,1; 


; —1, 1, —1, 1; 
—1,—1,—1, 1; 


102,03, —00, —00; 
102,03,00, —00; 
102,03, —00, —00; 
102,03,00, —00; 


102,03, —00, —00; 


DIILSIS 

; 1,—1,1; 

; —1,1,1; 

; —1,—1,1; 

; 02,03, —101; 
1.115 

; 1,-1,1; 


=1, 1, 1; 
—1,-1, 1; 


103,03, —00; 


P-QNLrz; 


P-QNLrz; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-QNL ma; 


P-QNL m4; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


WNL; 


QNL; 
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; ХВ; oy,Coz IT; 


МА; Ch ,Caz ‚Саа IT; Rs; 


ГМ; Са,о:,17; 


ZA; С2а,‚баь IT; 


ХМ; oy,Cos,IT; 
RA; Oy κο. AT; 


Rs; 


—i, 1,1,1; 
i, 1,1,1; 

2, 1.--1.11 
—1,1,—1,1; 


—01,—00,03, —03; QNL; 0 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
LII 
—1,1,1; 
1, —1,1; 
—1,—1,1; 
02,03, —101; 
—i,1,1; 
1,1,1; 
—i, —1, 1; 
1,—1,1; 


02,03, ἴσι; 


WNL; п 


WNL; п 


202102.00016v1 
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SG 135 


Га; {01551} (0242 40}, {1000}, 7; Centrosymmetric; without SOC 


I; (000; С} С.Т; 
M; (440); Со», оаь УТ; 
Z; (001); Cica.C»,;T; 
В; (055): 03,0y;02,1 ; 

X; (050): 07,04,02,T ; 

A; DX; |. Coy,os,IT; 

U; ZR; Coy ,0xz1IT; 

A; TZ; CL, IT; 

У; МА; о.,С2.,баа IT; 


Γιο; 

{Rs, Re}; 
{R7, Rs}; 
Rio; 

(Ris, Ris}; 
(Ra, Ris}; 
Πορ; 

Ro; 

Ви; 

Fs; 

Ria; 

{Ro, Rio}; 4; 
(Ras, Ria}; 4; 
Rs; 2; 
Tao; 
Rs; 
Tao; 


ιο 10 go Ὁ NY S S ю = =< = = уннн = 


{Η5, Re}; 
(Hz, Ha); 
Rio; 


1,1,1,1; 

1,—1, 1,1; 

—1, 1,1,1; 
—1,-1,1,1; 

ἴσα; 03, 00, —00; 
1,1,—1,1; 
1,—1,—1,1; 
—1,1,—1,1; 
—1,—1,—1,1; 
102,03, —00, —00; 
ἴσα, 00, O0, O0, σι; 
—103,00, —00, O0, 91; 
ἴση, —00, 03,90, —00; 
ἴσα, 00,00, —00,01; 
—103, 00, —00, —00, σι; 
ἴση, —00, σα, —00, —00; 
σι. i02, 01, —00; 
—102,102,01, --σο; 
—01,102,01,—00; 
—102, —102,01,—00; 
®Гз,з, Го, 1, Го,з, I1; 
13,0, 10,9. Го,з, Г1,0; 
ἴση; ©з, σο, —00; 
102,03, —00, —00; 


102,03, 00; —00; 


; 102,03, —00, —00; 


1,1,1; 
l,-T 1; 
—1,1,1; 
—1,-1,1; 
1,1,1; 
1;—1,1; 


; —1, 1, 1; 
; —1, —1, 1; 


1,1,1; 
1, =1; 1; 


; —1,1,1; 


—1,—1,1; 
102,03, —00; 
—103,00,00,01; 
103,00, —00,01; 


—102, —00, 03, —00; 


P-QNLrz; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
QDP; 

QDP; 
Р-М5мАвх; 
Р-М5мАвх; 
Р-М5мАвх; 
Р-М5мАвх; 


QNL; 

L-NSs; 
L-NSs; 
L-NSs; 
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Ra; 

ΖΑ; Coa,0:,IT; Rs; 

XM; C2z,02,JT; (Ro, Ва}; 
(io, Rs}; 

ВА; Coz,04,I7; (R>, Ra}; 
(Rs, Rg}; 


; ХВ; oy,C22,IT; Rs; 


1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

023,03, —09; WNL; 
03,00,01; L-NSmarx; 
03, —00,01; L-NSwarx; 
03,00,01; L-NSwanx; 


03, —00,01; L-NSMARX; 


02,03, —09; L-NSMARX; 


T 
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Га; {01551} (0242 40}, {100%}, 7; Centrosymmetric; without SOC 


> 
кюе 
юе 

о 
ми 


(005); 


ZR; 
TZ; 


MA; 


$ Cos,Coz,0ab,1,T ; 


e Oz, Cox T; 


COT Cut; T. 


; Сәу 1ο IT; 


02,0y,02,T ; 


Coy σα AT; 


02z,Coy IT; 
CL, IT; 


08x ,C22,0da ЇТ; 


Γιο; 
{Rs, Re}; 
{R7, Rs}; 
Rio; 
(Ris, Ris}; 
(Ras, Ris}; 
Πορ; 

Ro; 

Ви; 

Rio; 
Ria; 

Ro; 

Ви; 

Блә; 
Πα; 

Rs; 

Tao; 

Rs; 

Πιο; 

Ri; 

Ra; 

Ёз; 


cM M M M Ba idee Cr DO ен елт о ар E M AM AE M M M EM E M E M a E UE E cu Ῥω. «Ἔκ 


1,1,1,1; 


; 1,—1,1,1; 

; —1,1,1,1; 

; —1,—1, 1,1; 

; 102,03, 00, —00; 
; 1,1,-1,1; 

; 1,-1,-1,1; 

; —1,1,—1,1; 


—1,—1,—1,1; 
102,03, —00, —00; 
ἴσα, 00, O0, O0, σι; 
—103,00, —00, O0, 91; 
ἴση, —00, 03,90, —00; 
ἴσα, 00,00, —00,01; 
—103, 00, —00, —00, σι; 
ἴση, —00, σα, —00, —00; 
01,102, σι, —00; 
—102,102,01, --σο; 
—01,102,01,—00; 
—i02,—102,01,—00; 
01,102,01, —00; 
—102,102,01, --σο; 
—01,102,01, —00; 
—102, —102,01, —00; 
102,03, 00; —00; 
102,03, —00, —00; 
102,03, 00; —00; 
102,03, —00, —00; 
1,1,1; 


; 1,—1,1; 

; —1,1,1; 

; —1,—1, 1; 

; 02,03, —101; 
“11,1 

; 1,—1,1; 

; —1,1,1; 


—1,—1,1; 
102,03, —00; 
—103,00,00,01; 
103,00, —00,01; 


—i02,—00,03,—00; 


P-QNLrz; 


P-QNLrz; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 
P-NSs; 


P-NSwarx; 


P-NSyuanx; 


WNL; 


QNL; 

L-NSs; 
L-NSs; 
L-NSs; 
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= B 


ГМ; C2a;02,IT; Ва; 


Ra; 


Ra; 


ХМ; Сэь,о:,17; {R2, Ra}; 
(He, Rs}; 

ВА; Cor,0z,1T; Rs; 

ХВ; oy,C2z,IT; Rs; 


1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1,1; 

—1,1,1; 

1,—1,1; 

—1,—1,1; 

03,00,01; L-NSwarx; 
703,—09,01; L-NSMARX; 
02,01; —101; L-NSwarx; 


02,03, —00; Г-М мавх; 
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Га; (02,1003), {C22|440}, (1]3 10}, 7; Centrosymmetric; without SOC 


Г; (000; CL,Co,L7T; Ва; 
Вэ; 


Γιο; 
Fig; 
Ва1; 
Πιο; 
Ria; 
Ch, баь,Сзь,Т: Ro; 
Ви; 
Πιο; 
Ria; 
Γιο; 
Ris; 
(Ris, Ris}; 
Rs; 
Tao; 
Rs; 
Tao; 


; CL ‚Сэ σα T; 


> 
юе 
юе 

о 
ме 


Z; (005): 


УЕ 


; Coy C2» ,02,T ; 


C2y C2» ,02,T ; 


Cory σα AT; 


Coya IT; 


Cho IT; 


CL, a, IT; 


Coa ‚© ‚ГТ; 


к к nm к YP NNN πὶ πι πὶ πὶ πὶ πι πὶ πὶ πὶ πὶ πὶ n SO МЮ ON gk PROF υ ΙΟ МЮ ΙΟ υ ΑΝ ΙΟ МЮ 10 πι πὶ πι πὶ δα) πι πι πι πι 


1,1,1,1; 
1,—1,1,1; 
—1,1,1,1; 
—1,-1,1,1; 

ἴσα; 03, 00, —00; 
1,1, —1,1; 
1,—1,—1,1; 
—1,1,—1,1; 
—1,—1,—1,1; 
102,03, --σο; —00; 
01,102, 01, —00; 
—102,102,01, —00; 
—01,102, 01, —00; 
—102, —102,01, —00; 
01,102, 01, —00; 
—102,102,01, —00; 
—01,102,01, —00; 

—102, —102,01,—00; 
—03,102, 00, —00; 
—03,102,—00,—00; 
—Го,з, iL'o,2, —iD3,3, '1,0; 
102,03, 00; —00; 

102,03, —00, —00; 
102,03, 00, —00; 
102,03, —00; —00; 
1,1,1; 

1,—1,1; 

—1,1,1; 
—1,—1,1; 

1.1.1: 

=, 1: 

—1,1,1; 
—1,—1,1; 

1.1.1: 

1,—1,1; 

—1,1,1; 
—1,—1,1; 
102,03, —00; 
03,03,01; 

03, —03, 01; 
102,03, —101; 

1 1.1: 

1,—1,1; 

—1,1,1; 
—1,—1,1; 


P-QNLrz; 


P-NSyuaAnx; 
P-NSyuaAnx; 


P-NSwarx; 


P-NSwarx; 


QNL; 0 
L-NSuAnx; 
L-NSuaAnx; 
L-NSuAnx; 
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S; ZA; Coa0;,IT; Rs; 2 
Y; ХМ; Cos,0;,I7; Rs; 2; 
T; RA; Co0z,IT; Rs; 2 


W; XR; Coz,0y, IT; {Ri, Ra}; 2; 


02,03, —00; 


WNL; 


02, —103, —i103; L-NSMARX; 


σα, —103, —i103; L-NSwAnx; 


03,03,01; 


; 03, —03,01; 


L-NSwarx; 
L-NSwuAnx; 
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Га; (02,1003), {C224 50}, {1/444}, T; Centrosymmetric; without SOC 
Г; (000; CL,CaLT; Ri; 1; 1,1,1,1; 
Ra; 1; L—1,1,1; 
Rs; 1; —1,1,1,1; 
Ra; 1; —1,—1, 1,1; 
Rs; 2; ἴσα, 03,00, —00; P-QNLrz; 
Re; 1; 1,1,—1, 1; 
Вт; 1; 1,—1,—1,1; 
Rs; 1; —1,1,—1, 1; 
Ro; 1; —1,—1,—1,1; 
Rio; 2; 102,03, —00, —00; P-QNLrz; 
M; (440); Ch,,Cox,0x,7; Во; 2; 01, i02, 01, —00; P-NSs; 
Rai; 2; —i02,102,01, —00; P-NSs; 
Fs; 2; --σι, 102,01, —00; P-NSs; 
Ria; 2; —102, —102,01,-00; P-NSs; 
2; (005); Сїло»,Сж,7; Во; 2; 01,102, 01, —00; P-WNLs; 
Rau; 2; —i02,102,01, —00; P-WNLs; 
Rao; 2; —01,102,01,—00; P-WNLs; 
Ria; 2; —102, —102,01,-00; P-WNLs; 
А; (111); Coe,C22,040,1,T; (Rs, Re); 2; ἴσα, 00, 00, 00,013 P-NSs; 
{Вт, Rs}; 2; —io3,00,-00,00,01; P-NSs; 
Fio; 2; 102, —00,03,00, —00; P-NSs; 
{Ris, Πιο}; 2; 1053, со, 00, —00, 01; P-NSs; 
(Riz, Ris}; 2; —io3,00, —00, 00,01; P-NSs; 
Fo; 2; 402, —00, σα, --σο, —00; P-NSs; 
R; (015); oy,Cos,L,T ; (Ro, Πιο}; 4; Изо, Гол, Гоз, Γιος РР; 0 
X; (050): C2y,C2x,02,7; Rs; 2; 102, 03, σο, --σο; Р-М№5млнх; 
Rio; 2; ἴσο, ση, —00, —00; Р-№млднх; 
A; TX; Coy,0a, IT; Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; 1; —1,—1, 1; 
U; ZR; 02z,Coy IT; Rs; 2; 02,03, — i01; WNL; π 
A; ΓΖ, — CioyIT; Ri; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; 1; -1,—-1,1; 
Rs; 2; 102,03, —00; QNL; 0 
V; МА; Οἱ σφΙΤ: {Ri, Ra}; 2; 03, 03, 01; 1-М5мАвх; 
{R2, Аз}; 2; оз, —03, 01; L-NSuAnx; 
Rs; 2; 102,03, —101; Т-№5млдвх; 
У; ГМ;  Ca,02,IT; Ri; 1; 1,1,1; 
Ra; 1; L,—1,1; 
Ёз; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
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S; ZA; C2a,cav,IT; Ro; 


Y; ХМ; Coz,02,IT; 
T; RA; C22,0y1T; 


W; XR; C2z,0y,1T; 


Rs; 
Rs; 
{Β2, Rs}; 
{Ra, Re}; 
{Βι, Ra}; 
{52, Ёз}; 


1; 1.15 
=: 
Y, mls 
=L=; 


; 02, ἴσα, —io3; L-NSMARX; 


сз, —103,01; L-NSMARX; 
—03,—103,01; L-NSwuanx; 
03,03,01; L-NSmarx; 


03, —03, 01; L-NSuAnx; 
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Го; {C£|000}, (C>,|000), {1000}, 7; Centrosymmetric; without SOC 


Г; (000); CiCoLT;HR; 


X; (001); C352, C2a,1,T ; 


P; ана) SL Cox, IT; 


A; ГА/Г7; CZ 


2 


); ССТ 


‚су, T; 


Ro; 


N ҥн π: πι πι b25 πι к πι кы b) -ᾱ π: πι кы ὦ π: π: πι ы πι ы = ы ы = = ы πι = πι ы ὦ =F = = = υὐ π: = = = 


Ll1;Ll 

1,—1, 1,1; 

—1, 1,1,1; 
—1,-1,1,1; 
ἴσα, 03,00, —00; 
1,1, —1,1; 
1,—1,—1,1; 
—1,1,—1,1; 
—1,—1,—1,1; 


102,03, —00,—00; P-QNLrz; 


1,11; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1,1; 
—1,1,1,1; 
1,—1, 1,1; 
—1,-1,1,1; 
1,1,—1,1; 
—1,1,-1,1; 
1,-1,-1,1; 
—1,-1,-1,1; 
1,1,1,1; 
1,—1,1,1; 
—1,1,1,1; 
—1,—1,1,1; 
102, 03,00, --σο; 
1,1, —1,1; 
1,—1,—1,1; 
—1,1,-1,1; 
—1,-1,-1,1; 


1023,03, —00, —00; P-QNLrz; 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 


102,03, —00; 


P-QNLrz; 


P-QNLrz; 


P-WNLs; 


QNL; 
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Q; 


ZV; 


; ХР; 


ΓΖ/ΓΣ: 


ΖΕ; 


ΝΡ; 


X 


ZU; 


eom. 


C»z,0ab IT; 


Cos ,0z2,1T ; 


C22,02 17; 


Cay AT; 


Coa ‚© ‚ГТ; 


Coa ‚© AT; 


XZ/XY; Cb,0da tT ; 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; QNL; 0 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1.1.1} 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1.1; 

—1, 1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 


231 


202102.00016v1 


chinaXiv 


SG 140 


Ty; (C113 $0), {C2x|000}, {1220}, T; Centrosymmetric; without SOC 


T; (000) 


P; (441 


; CL Co, LT; 


); ССБ; 


y SL,Csa,IT; 


A; ΓΛ/Γ2; Ch,oyJT; 


V; ZV; 


Coy IT; 


Ri; 
Ro; 


Ro; 
Rio; 
Un, Ra}; 
{ Re, Ёз}; 
Rs; 


ою = πι = πι мю πι к о NS мю NS SN Ñ F π: = = t = = = πι 


1; 141,1; 

1,—11,1; 

—1,1,1,1; 

—1,—1,1,1; 
102,03,00, —00; P-QNLrz; 
1,1,—1,1; 

1,—1,—1,1; 

—1,1,—1,1; 

-1,-1,-1,1; 

102,03, —00, —00; P-QNLrz; 
102,03, —00; P-WNLs; 
1,1,1,1; 

—1, 1,1,1; 

1,—1,1,1; 

—1,—1,1,1; 

1,1,—1,1; 

—1,1,—1,1; 

1,—1,—1,1; 

—1,—1,—1,1; 

1111; 

1,—1,1,1; 

—1,1,1,1; 

—1,—1,1,1; 
102,03,00,—00; P-QNLrz; 
1,1,—1,1; 

1,—1,—1,1; 

—1,1,—1,1; 

—1,—1,—1,1; 
ἴσο,σα,--σο,--σο; P-QNLrz; 
03,03,01; P-WNLs; 
03, —03, 01; P-WNLs; 
102,03, —101; P-WNLs; 
1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

102,03, —00; QNL; 
1.1.1: 

1,—1,1; 

—L1,1; 

—1,—1,1; 

102,03, —00; QNL; 
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W; XP; C2z,0av,IT; Ri; 1; 1,1,1; 
Ro; 1; 1-11 
Rs; 1; —1,1,1; 
Ва; 1; -1,-1,1; 
TZ/TE; Canoe IT; Ἐν 1; 1,1,1; 
Ro; 1; 1,-1,1; 
Rs; 1; —1, 1,1; 
Ва; 1; -1,-1,1; 
ZF; Cas,02,T; Ri; 1; 1,—1, 1; 
Ro; 14.145 
Rs; 1; -1,-1,1; 
Ra; 11-111; 
; NP; Co, IT; {Ει, Ro}; 2; 03,01; WNL; x 
; IX; Cra,0z1IT; Ri; li Lll 
Ro; 1; 1,—1,1; 
Rs; 1; —1, 1,1; 
Ва; 1; -1,-1,1; 
ZU; Coa,02,IT ; R3; 1; —1,—11; 
Ro; 1; -1,1,1; 
Rs; 1; 1,-1,1; 
Ra; 1; 1,1,1; 
; ΧΖ/ΧΥ; Cos0aa.1T ; Ва; ΕΤ 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ва; 1; —1,—1, 1; 
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Ty; {61040}, {C2214 40}, {1540}, 7; Centrosymmetric; without SOC 


Г; (000; C£,C2et,7; В; 1; 1,1,1,1; 

Rs; 1; L,—1,1,1; 

Rs; 1; -1,1,1,1; 

Ra; 1; -1,-1,1,1; 

Rs; 2; σα, σα, σο, --σο; P-QNLrz; 

Re; 1; 1,1-1,1; 

Вт; 11-11-11; 

Rs; 1; —1,1,—1,1; 

Ho; 1; -1,—1,—1,1; 

Rio; 2; ἴσα, σα, —00, —00; P-QNLrz; 
N; (010); Cay,l,7; В\; 1; 1,1,1; 

Rs; 1; 1,—1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,-1,1; 
X; (002); Oz,0da,C2a,T; Rs; 2; ἦσο, σα, 00, —00; P-WNLs; 

Rio; 2; 102,03, —00, --σο; P-WNLs; 
Z; (225); Ch, ca Coa T; Ro; 2; 01,402, 01, —00; P-WNLs; 

Rai; 2; —io2, i02, 01, --σο; P-WNLs; 

Riz; 2; —01, i02, 01, —00; P-WNLs; 

Rua; 2; —102, —102,01, --σο; P-WNLs; 
P; (111); Sj ,Cay IT; Ris; 2; (4 | 5) (co — ἴσα), --ἴσο,σι,--ἶσι;  P-WNLx»; 

Ria; 2; ( i 5) (со + ἴσα), --ἴσο,σι,--ἶσι; P-WNLxp; 
A; TA/TZ; CL cy IT; Ri; 1; 1,1,1; 

Rs; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; 102,03, —00; QNL; 0 
V; ZV; Chaos EIT; Re; 1; -i,1,1,1; 

Вт; 1; —i,—1,1,1; 

Ray beL; 

Ho; 1; à,—1,1,l; 

Rio; 2; 02,03,00, —00; QNL; 
W; XP; (Οσα! Γη Rs; 2; сә, —103, --σο; WNL; T 
X; ГИ/ГУ; Coz,02,1T; Ri; 1; 1,1,1; 

Ho; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,-1,1; 
Е; ZF; C»55,0;,IT ; Ri; 1; -1,1,1; 

Rs; 1; —1,—1,1; 

Rs; 1; 1,1,1; 

Ra; 1; 1,—1,1; 
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; NP; Coy IT; Rə; 1; 1,1; 
Ra; 1; —1,1; 
; TX; Coode AT: Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
; ZU; Caoa,02,IT; Rs; 2; 02,03, —00; WNL; т 
; XZ/XY; Coy,0aa,4 T; Bs; 2; 02,03, —00; WNL; п 
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Tç; (1,1300), (C2.|3 40}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000; Ci,Caet,7; Рі; l; 1,1,1,1; 

Вэ; 1; 1,—1,1,1; 

Ёз; 1; —1,1,1,1; 

Ra; 1; -1,-1,1,1; 

Rs; 2; 102, 03,00, —00; P-QNLrz; 

Re; 1; 1,1,-1,1; 

Вт; 1; 1,-1,-1,1; 

Rs; 1; —1,1,—1,1; 

Во; 1 —1,—1,—1,1; 

Πιο; 2; 102,03, —00, —90; P-QNLrz; 
N; (050); duh. Rs; 2; 102,03, —00; P-WNLs; 
X; (001); o2,C2z,C2a,T; Hs; 2; i02,03,00,—00; P-WNLs; 

Rio; 2; 102,03,—00, —00; P-WNLs; 
Z; (222); С, ,cav,Cav,T; Во: 2; σι, ἶσο,σι, --σο; P-WNLs; 

Ra; 2; --ἴσο,ίσο,σι,--σο; P-WNLs; 

Πιο; 2; --σι,ίσο,σι,--σο; P-WNLs; 

Ria; 2; --ἴσο,--ἶσο,σι,--σο; P-WNLs; 
P; (212); S;r,E,Co 1T; (Ras Ria}; 4; (1-1) (Гоз + lao), DP; 0 

—iTo,o, 03,1, 11,0; 

A; TA/TZ; Cio,IT; Ri; 1: 1,1,1; 

Πο; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; —1,—1,1; 

Rs; 2; ἴσο, σα, —00; QNL; 0 
V; ZV; Ch as ΙΤ: Re; 1; i,1,1,1; 

Rr; 1; ¿—1,1,1; 

Ra; 1; —i,1,1,1; 

Ro; 1; —i,—1,1,1; 

Rio; 2; —02, 03, 00, —00; QNL; 0 
W; XP; C22,0da IT; Rs; 2; 02,03,—00; WNL; T 
У; DZ/TX; Coz,02,IT; Ri; Te 1;1,1; 

Ro; 1; 1,-1,1; 

Rs; 1 -1,1,1; 

Ra; 1; -1,-1,1; 
F; ZF; Со. fü = 

Ro; 1; -1,-1,1; 

Rs; 1; 11,1; 

Ra; 1; 1,-1,1; 
Q; NP; Coy IT; {Ri, R2}; 2; 03,01; WNL; т 
А; ГХ; C2a,021T; Ra; 1; LLI, 

Ro; 1; 1,-1,1; 

Ёз; 1; —1,1,1; 

Ra; 1; -1,-1,1; 
U; ZU; C2a,0217; Rs; 2; 02,03, —00; WNL; T 
У; XZ/XY; Съь,ба ИТ: Rs; 2; 02,03,—00; WNL; п 


202102.00016v1 


chinaXiv 
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Tn; {Cz 1000), T; Non-Centrosymmetric; without SOC 


L; 


(000); 


; ГА; 


МГ; 
КН; 


ГК; 
АН; 


; МК; 
; LH; 


ГМ; 
АГ; 


Cs T; Ра; 1; 
Uta, Rs}; 2; 

ET; Ri; 1; 
Cs T; Ri; 1; 
Uis, Ёз}; 2; 

; ET; Ви; 1; 
; 3; Ra; 1; 
Ro; 1; 

Ёз; 1; 

; C}; Ri; 1; 
To; 1; 

Вз; 1; 

Cj; Rx 1; 
To; 1; 

Вз; 1; 

E; Ra; 1; 
Cj; Ra; 1; 
To; 1; 

Вз; 1; 

E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
Е; Ri; 1; 


1,1; 

ceorivSes σι; C-2 WP; 2 
1,1; 

1,1; 

-eedivSes σι. C-2 WP; 2 
1,1; 

1; 

(—1)2/; 

—4-—1; 

1; 

(1/9; 

—4-—1; 

1; 

ας 


202102.00016v1 
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Гь; (C3 |005}, 7; Non-Centrosymmetric; without SOC 


I5 


(000); 


; ГА; 


МГ; 
КН; 


ГК; 
АН; 


; МК; 
; LH; 


ГМ; 
АГ; 


Cs T; Ri; 1; 
Uta, Rs}; 2; 

ET; Ri; 1; 
Cs T; Ri; 1; 
Uis, Ёз}; 2; 

; ET; Ви; 1; 
; 3; Ra; 1; 
Ro; 1; 

Ёз; 1; 

; C3; Ra; 1; 
R2; 1; 

Вз; 1; 

Cj; Rx 1; 
To; 1; 

Вз; 1; 

E; Ra; 1; 
Cj; Ra; 1; 
To; 1; 

Вз; 1; 

E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
Е; Ri; 1; 


1,1; 

=eotiv3ea σι; C-2 WP; 2 
1,1; 

1,1; 

-eedivSes σι. C-2 WP; 2 
1,1; 

1; 

(—1)2/; 

—4-—1; 

1; 

(1/9; 

—4-—1; 

1; 

ας 
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Гь; (C3 |002}, 7; Non-Centrosymmetric; without SOC 


L; 


(000); 


; ГА; 


МГ; 
КН; 


ГК; 
АН; 


; МК; 
; LH; 


ГМ; 
АГ; 


Cs T; Ri; 1; 
Uta, Rs}; 2; 

ET; Ri; 1; 
Cs T; Ri; 1; 
Uis, Ёз}; 2; 

; ET; Ви; 1; 
; 3; Ra; 1; 
Ro; 1; 

Ёз; 1; 

; C}; Ri; 1; 
To; 1; 

Вз; 1; 

Cj; Rx 1; 
To; 1; 

Вз; 1; 

E; Ra; 1; 
Cj; Ra; 1; 
To; 1; 

Вз; 1; 

E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
E; Ri; 1; 
Е; Ri; 1; 


1,1; 

=eotiv3ea σι; C-2 WP; 2 
1,1; 

1,1; 

-eedivSes σι. C-2 WP; 2 
1,1; 

1; 

(—1)2/; 

—4-—1; 

1; 

(1/9; 

—4-—1; 

1; 

ας 
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Tra; {С 1000, 7; Non-Centrosymmetric; without SOC 


L; 
2; 


L: 
(a) 
(b) 
A; 


Е; 
Е; 


(000; CIT; Ri; 1; 


(fis, Ез}; 2; 


(343); СУТ; Κι; T 
Lia, Ra}; 2; 
(010); ЕТ; Р; 1; 
(011); ЕТ; Ra; 1; 
(2,0) ET; В; Е 
TA/TZ; СУ; Άι; 1; 
To; 1; 
Ёз; 1; 
ZP; Cj; fü; 1; 
Ro; 1; 
R3; 1; 
ZB; E; Ri; 1; 
ГЕ/ГУ; E; Ri; 1; 
FQ; Е; Ri; 1; 
LZ/LY; E; Р; 1; 


1,1; 
=sotivea σι; C-2 WP; 2 
Eq 
=sotiv3ea σι; C-2 WP; 2 
1,1; 
Tl: 
1,1; 


202102.00016v1 


chinaXiv 
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Γι; {541000}, 7; Centrosymmetric; without SOC 


T; (000); Er 


LT; 


SÈT; 


E,IT; 
CT IT; 


EIT; 
ЕТ; 
ЕТ; 
ЕТ; 
ЕТ; 
ЕТ; 


Ri; 
{R2, Re}; 
Us, Rs}; 
Ra; 


Ri; 
{R2, Re}; 
Us, Rs}; 
Ra; 


E Ri; 


(fis, R3}; 


Š Ri; 


(Ro, Ray; 


š Ri; 


{ Re, Ёз}; 
Ri; 
Ri; 
{ Ra, Ез}; 
Ri; 
Ri; 


I; 

go+iv3ea σι. P-WNLs; 
290303 σι; P-WNLs; 
—1,1; 

1.15 

—1,1; 

1,1; 


; 265323 σι; P-WNLs; 


=eotiv3ea σι. P-WNLs; 
—1,1; 

1.1; 

—1,1; 

L 45 

Ξσοφενᾶσα σι; P-WNLKH; 
1.1; 

Ξσοξινβσα σι; P-WNLKH; 
145 

Бена ey; WNL; 

1,1; 

1,1; 


= iV3 
; =©шыУЗвз σι; WNL; 


1,1; 
1.1: 
1.1; 
To 
1,1; 
1,1; 


202102.00016v1 
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Г»; (Sd |000}, 7; Centrosymmetric; without SOC 


Г; 


(000); 56,7; 


1j SET; 


(020); 2,7; 


(a)F; (011); LT; 


(БЕ; (150); LT; 


ГА/Т7; ο IT; 


ZP; Cz IT; 


ZB; BIT; 
ΓΕ/ΓΣ: E.IT; 
FQ; BIT; 


LZ/LY; Ε.ΙΤ: 


Ri; 1 
{R2, Re}; 2 
(Rs, Rs}; 2 
Ra; 1 
Ri; 1 
{R2, Re}; 2 
(Ha, Rs}; 2 
Ra; 1; 
1 
1 
1 
1 
1 
1 
1 


Ro; 
Ri; 
Uia, Rs}; 2; 
Ri; 1; 
Uis, Rs}; 2; 
Ri; 1; 


1,1; 


со+іуЗоз А 
2 › 91; 


—с0+іуЗоз š 
2 › 01; 


1,1; 
+iV3 А 
Sodiv398 σι; 


—со+іуЗоз š 
2 › 01; 


—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
1,1; 


P-WNLs; 
P-WNLs; 


P-WNLs; 
P-WNLs; 


op tiv3 
ο ау WNL; 


1,1; 


—co+i,3 
κ πι. WNL; 


1,1; 
1,1; 
1,1; 
1,1; 


242 
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Γι; {СУ 1000), {С5. 1000), 7; Non-Centrosymmetric; without SOC 


М; (050); C,T; 
А; (001); C7,C2iT; 
L; (025); C,T; 
К; (120); Οἱ ,CiaT; 
Н; (121); Cf CT; 
A; ГА; | C£, CAT; 
U; ML; E CiT; 
P; KH; О ОТ: 
T; TK; Е,С»Т; 
5; АН; Е,С»Т; 
Т"; МК; E, ChaT; 
5"; LH; Ε ChaT; 
X; TM; C; 

Е; AL; Ca; 


; 1,1,1; 


; 1, —1,1; 
. σσρ-- 392 
2 


1,1; 


; 1,1,1; 


; 1, —1,1; 
. —00—У302 
2 


1,1; 
1,1; 


; (—1)2/3, 1; 


1,1; 


; (—1)2/3, 1; 


1,1; 


; (—1)2/3, 1; 


1,1; 
1,1; 


; (—1)2/5, 1; 


1. 1: 
1.1; 
1.1: 
115 


‚аз, —00; 0-2» WP; 2 


C-2 WP; 2 


;03,; —00; 


202102.00016v1 
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Γι; {СУ 1000), {0311000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); 


М; (050); 


А; (005); 


U; ML; 
Р; КН; 
T; ГК; 
5; АН; 
T’; МК; 
S'; LH; 


У; DM; 
R; AL; 


СЗ ,С51,7; Ва; 
Вэ; 

Ёз; 

CAT: fü 
Ro; 

CT CY T; Ва; 
Вэ; 

Ёз; 

; CAT; Ri; 
Πο; 

CIC: Ru 
Ro; 

Ёз; 

CTC: ОВ; 
Вэ; 

Ёз; 

Cz CT; Ra; 
Вэ; 

Ёз; 

E,CAT; Ry; 
Ci; Ri; 
Ro; 

R3; 

C25; Ri; 
Ro; 

22; Ri; 
Ro; 

CA; Ri; 
Ro; 

CA; Ri; 
Ro; 

EChT; R : 
EChT; R Е 


y yl 
Vd eg ds 
| Ξσο- ἐν όσο σα _ со, С-2 WP; 


1,1; 


; 1,1,1; 


; 1, —1,1; 
. —00—У302 
2 


1,1; 


‚03, —00; 


C-2 WP; 


C-1 WP; 


C-1 WP; 


202102.00016v1 
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17. SG 151-160 


D {631003}, {021002}, T; Non-Centrosymmetric; without SOC 


I; (000); Ct,C31,7; 


М; (050); CT; 


L; (055): C,T; 


БДТ; 


5); Cs ,C227; 


A; TA;  OfCAT,; 


U; ML; E,C3,T; 


P; KH; СОТ: 
T; TK; E, ChaT; 
S; AH; E,C5,T; 
T’; МК; E, ChaT; 
5"; LH; ΕΟΤ: 
X; ГМ; Ch; 

R AL; Ca; 


Re; 


i541 
; 1,—1,1; 
: 90-40302 σα _ о, C-2 WP; 2 


1,1; 


гы 
; 1,—1,1; 
; 290-0392 σα --σο; C-2 WP; 2 


1.1: 
1,1; 


; (—1)2/3, 1; 


1,1; 


; (—1)2/3, 1; 


1,1; 


; (-1)?/8, 1; 


1,1; 


; 1,1; 
; (—1)2/3, 1; 


245 
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Гь; (C3 1002}, {031002}, T; Non-Centrosymmetric; without SOC 


Г; (000); 


M; (050); 


A; (005); 


U; ML; 
P; KH; 
T; TK; 
S AH; 
T’; МК; 
S'; LH; 


У; DM; 
R; AL; 


СЗ ,С51,7; Ва; 
Вэ; 

Ёз; 

CAT: fü 
Ro; 

CT CY T; Ва; 
Вэ; 

Ёз; 

; CAT; Ri; 
Πο; 

CIC: Ru 
Ro; 

Ёз; 

CTC: ОВ; 
Вэ; 

Ёз; 

Cz CT; Ra; 
Вэ; 

Ёз; 

E,CAT; Ry; 
Ci; Ri; 
Ro; 

R3; 

C25; fü 
Ro; 

22; Πο; 
Rs; 

CA; Ri; 
Ro; 

CA; Rs; 
Re; 

Ε.Ο.Τ: Ri; 
Ε.Ο.Τ: Ri; 


; 1,1,1; 
Vd eg ds 
| Ξσο- ἐν όσο σα _ со, С-2 WP; 


1,1; 


; 1,1,1; 


; 1, —1,1; 
. —00—У302 
2 


1,1; 


‚03, —00; 


C-2 WP; 


C-1 WP; 


C-1 WP; 


202102.00016v1 
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Гь; {C3002}, {C21|004},7; Non-Centrosymmetric; without SOC 


Г; 


(000) 


, 


M; (050); 


А; (005); 


; DA; 


ML; 
KH; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 


АГ; 


Cr C ‚7; 


CA T: 


СУ ‚С.Т; 


; Ch T, 


Cr CT; 


E,C5T; 
Cr CT; 


; 1,1,1; 


; 1, —1,1; 
. σσρ-- 392 
2 


1,1; 


; 1,1,1; 


; 1, —1,1; 
. —00—У302 
2 


1,1; 
1,1; 


; (—1)2/3, 1; 


1,1; 


; (—1)2/3, 1; 


1,1; 


; (—1)2/3, 1; 


1,1; 
1,1; 


; (—1)2/5, 1; 


1. 1: 
1.1; 
1.1: 
115 


‚аз, —00; 0-2» WP; 2 


‚оз, —00; C-2 WP; 2 


202102.00016v1 


chinaXiv 
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Гь; (C3 |002}, {С 1005 }, 7; Non-Centrosymmetric; without SOC 


Г; (000); 


M; (050); 


A; (005); 


U; ML; 
P; KH; 
T; TK; 
S AH; 
T’; МК; 
S'; LH; 


У; DM; 
R; AL; 


СЗ CY T; Ва; 
Вэ; 

Ёз; 

CAT: fü 
Ro; 

CT CY T; Ва; 
Вэ; 

Ёз; 

; CAT; Ri; 
Πο; 

CIC: Ru 
Ro; 

Ёз; 

CTC: ОВ; 
Вэ; 

Ёз; 

Cz CT; Ra; 
Вэ; 

Ёз; 

E,CAT; Ry; 
Ci; Ri; 
Ro; 

R3; 

C25; Ri; 
Ro; 

22; Rs; 
Re; 

CA; Ri; 
Ro; 

CA; Ra; 
Rs; 

Ε.Ο.Τ: RB 
Ε.Ο.Τ: Ri; 


; 1,1,1; 
Vd eg ds 
| Ξσο- ἐν όσο σα _ со, С-2 WP; 


1,1; 


; 1,1,1; 


; 1, —1,1; 
. —00—У302 
2 


1,1; 


‚03, —00; 


C-2 WP; 


C-1 WP; 


C-1 WP; 


202102.00016v1 


chinaXiv 
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Γρ; {C3 |000}, (C2,|0001, 7; Non-Centrosymmetric; without SOC 


I; (000); 
Z (522); 
Li (020); 
(a)F; (011); 
(БЕ; (250); 
A; TA/TZ; 
P: ZP; 

B; ZB; 


C+ Cn NE 


e Cn iT; 


C22 T: 
С51 ME: 
C43 1; 


Cx ‚С52Т: 


ena CT; 


/ 
C21; 


EX; ΤΕΣ; Ch; 


Q; FQ; 


Y; LZ/LY; 


/ 
C53; 


/ 
C53; 


Ri; 
Ro; 


1,1,1; 
1,-1,1; 
Ξσο- ἐν όσο σα, --σο; C-2 WP; 2 
1,1,1; 
1,-1,1; 
290-4392 σα 00; 
1,1; 

—1,1; 

1,1; 

—1,1; 

1,1; 

—1,1; 


x 1,1; 


(-1y5,1; 
-—/—1,1; 
1,1; 

(-1y/5,1; 


C-2 WP; 2 


202102.00016v1 
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Γι; {Cz 1000), {συι|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); 


М; (050); 


А; (005); 


U; ML; 


P; КН; 


T; ГК; 
5; АН; 
Т"; МК; 
S'; LH; 
У; DM; 


R; AL; 


; Ov1,73 Ri; 


; Cl Tow: Ri; 


SOT Tov; Ri; 


cy 0v1 T; Ry 5 
Ro; 


Ovi T; Ri; 


cy Tvl jT Ri ; 


CT соь; BR 


бол; Ri; 


Cg; Ri; 


E, Tos; Hy 
E Tos; Εἰ; 
Ε Tov; Hy 
Ε Tos; Hy 


бол; Ry; 


συι} Ri; 


lll; 
1,—1,1; 


-σο--ἓν ἃσ' : " 
590392 з, gy; P-WNLs; 


1,1; 
—1,1; 
1.1.1} 
1,—1,1; 


-σο-ἰν3 : : 
= 992 оз, —00; P-WNLs; 


1,1; 
—1,1; 
1.4: 
GIPA i 
== 
1,1; 
(ο 


WNL; 


202102.00016v1 
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Γι; {СУ 1000), {σαι|000}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000) 


, 


M; (050); 


А; (005); 


; DA; 


ML; 


KH; 


ГК; 


АН; 


; MK; 


; LH; 


ГМ; 
АГ; 


; cai T; 


+ К 
; Cs са; 


+ A 
; Сз ‚бат; 


cy ‚бал Τη Ry ; 
Ro; 


741; ; 


C 0575 


+ t 
C3 ‚бал; 


σαι) 


+ : 
C3 ‚бал; 


0q2; Ri; 
0q2; Ri; 
σαι; Ri; 
σαι; Ri; 


E,Toa; Ri; 
E,Toa; Ri; 


L1. 
1,—1,1; 


-σο-- ἐν Ἄσ' ç " 
2904392 σα, --σο; P-WNLs; 


1,1; 
—1, 1; 
11,1; 
1,—1,1; 


Ξσρ--ὲν 5 : i 
90-7502 σα, —00; P-WNLs; 


1,1; 

—1, 1; 

1,1; 

1,—1; 
puc oem ‚©з; 
1,1; 

1,—1; 
2904392 ση; 
1,1; 

1,—1; 
о ‚03; 


Р-М№М№МІ кн; 


P-WNLxn; 


WNL; 


252 


SG 158 


202102.00016v1 


chinaXiv 


Гл; {СУ |000}, (011003), 7; Non-Centrosymmetric; without SOC 


Г; (000; Οξσοι,Τ; В; 111.4; 
Ro; 1; 1,—1,1; 
Rs; 2; -σο- ἐν όσο с, —00; P-WNLs; 
M; (050); 01,7; Ri; 1; 1,1; 
Ro; 1; —1,1; 
А; (001); Cf,ov1,7; (Rs, Ra}; 2; --σο, i03, σι; P-WNLs; 
185, Re}; 4; πα ee Г2,2; DP; 0 
L; (05%); 57 (Ro, Ra}; 2; юз, 01; P-WNL; 
К; (120); С+,Тоьз; В; l; 1,1; 
Ro; 1; (—1)2/3,1; 
Rs; ΠΩ 
H; (121); Cd Tous; {Βι, Ri}; 2; оо, --ἴσα; P-WNLs; 
(H5, R2}; 2; (—1)?/3a0, --ἴσα; P-WNLs; 
(Ha, Ез}; 2; (--1)3/3σο, --ἶσο; P-WNLs; 
А; ГА; Οὖσιι;, Ri; 1; 1,1; 
Ro; 1; 1,—1; 
Rs; 2: ο д. WNL; π 
U; ML; oa; Ri; 1; 1; 
Ra; 1; —1; 
P; KH; ο fü; IR 
Ro; 1; (-1)5; 
Rs; 1; —У—1; 
T; ГК; Εσυ Hy 1; 1,1; 
5; АН; Εσυ {Ri, Ri}; 2; σο,--ἶσοι WNL; T 
T; MK; E, Ton; Ry; 1; 1,1; 
5"; LH; E Tov; {Ri, Ri}; 2; σο,--ἶσοι WNL; T 
У; ГМ; σοι; Ri; 1; 1; 
Ra; 1; —1; 
В; AL; oa; Ri; 1—8; 
Ro; 1; 4; 


253 


SG 159 


202102.00016v1 


chinaXiv 


Гл; {СУ |000}, {са |001}, 7; Non-Centrosymmetric; without SOC 


I; (000); C+ aT; Ri; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 2; Ξσο- ἐν όσο σα _ со, P-WNLra; 
M; (050); σαι,Τ; Ri; 1; 1,1; 

Ra; 1; —1,1; 
А; (004); Ο7,σαι,Τ; (Ra, Ra}; 2; --σο,ίσα,σι; P-WNLs; 

(Ro, Re}; 4; А Гә,2; DP; 0 
L; (032); van; (Ro, Ra}; 2; 403,01; P-WNLs; 
K; (120); Cf,oa; Ра; 1; 1,1; 

Ro; 1; 1,—1; 

Rs; 292 σα; P-WNLxnm; 
Н, (421); Cia; Rs; 1; —1,5; 

Ra; 1; -1, -1; 

Re; 2: i (со — ἰγ3σο) ‚103; P-WNLxz ; 
А; ГА; Cła; Ri; 1; 1,1; 

Ro; 1; 1,—1; 

Rs; 2: αρ 322. σα, WNL; T 
U; ML; σαι; Ri; 1; 1; 

Ro; 1; το 
P; КН; Cła; Ri; FL 

Ro; 1; 1,—1; 

Rs; 2: =20-iv3e2 σε, WNL; T 
T; VK; oa; Ri; 1; 1; 

Ro; 1; —1; 
S; АН; оа; Ri; 1-8 

Во; 1; i; 
T; МК; σῷ; Ri; 1; 1; 

Во; 1; -L 
δ ГИ; оа; Ri; 1; —% 

Ra; 1; Ὁ 
У; ГМ; E, Toa; Ri; 1; 1,1; 
R; AL; E, Toa; {R1, Ri}; 2; co,—io2; WNL; T 


202102.00016v1 


chinaXiv 


SG 160 


Γρ; (C#|0001, {σαι]000}, 7; Non-Centrosymmetric; without SOC 


I; (000); Cia; 
Z; (111); οἱ αφ 
L; (050); oa2,7; 
(a)F; (011); оа1,7; 
(b)F; (310); баз,Т} 

A; TA/TZ; CT oa; 
P; 78: OF са; 
В; ZB; E, σαι; 
У; ГЕ/ГУ; EToa; 
Q FQ; E,T саз, 
Y;  LZ/LY; ЕЛ oao; 


Ri; 
Вэ; 


11,1; 

1,—1,1; 
29040302 σα _ о, 
11,1; 
1,—1,1; 
Ξσρ- ἐν ᾶσς ,03, —00; 
1,1; 

—1,1; 

1,1; 

—1,1; 

1,1; 

—1,1; 

1,1 

1,—1; 

=°0 4302 у, 
1.1; 

1,—1; 
Бевза. 
1.1; 

1.1: 

T 

1.1: 


P-WNLrz; 


P-WNLrz; 


WNL; 


202102.00016v1 


chinaXiv 


18. SG 161-170 


SG 161 


Ta; {Cz 000}, {са |222}, T; Non-Centrosymmetric; without SOC 


222 


I; (000; Ο7,σαι,Τ; Ri 1; 1,1,1; 
Ro; 1; 1,—1,1; 
Rs; 2: 5001892 сз _ ы, P-WNLrz; 
2; (111); Cł,oa,T; (Rs, Ва}; 2; --σοι i03, σι; P-WNLs; 
(Rs, Re}; 4; 290478702 ¿Po a, D, DP; 0 
L; (910); oa2,7; {Ro, Ra}; 2; юз, 01; P-WNLs; 
(a) F; (011); 041,7; Ri; 1; 1,1; 
Ro; 1; ΡΤ 
(ОЕ; (550); cali Βι; l; 1,1; 
Ro; 1; —1,1; 
A; TA/TZ; 69 σαι; Ri 1; 1,1; 
Ra; 1; L,—1; 
Rs; 2; ce im πας WNL; π 
Р; ZP; Cj усал; Ri; 1; 1,1; 
Ra; 1; L,—1; 
Rs; 2; Ξσο- εν όσο σ.. WNL; 
В; ZB; E Toa; {Πι, Ri}; 2; σο, —402; WNL; 
У; ГЕ/ГУ; Е,Тоа; Ri; 1; 1,1; 
Q; FQ; ЕЛ саз, RB T: ls 
Y; LZ/LY; ЕЛ oas; {Ri, Ri}; 2; оо, --ἴσοι WNL; π 


255 


256 


SG 162 
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Г»; (Sd |000}, (C?1|000), T; Centrosymmetric; without SOC 


Г; (000; 5j,C2,7; Ru 1; 1,1,1; 

Re; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 

Rs; 2; 201.302 σα --σο P-WNLrA; 

Re; 2; со—%У/Зоз σα, --σρ; P-WNLra; 
M; (020); СТ; Bill 

Re; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
А; (003); S¢,Ca,7; Rai; 1; 1,1,1; 

Re; 1; 1,—1, 1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 

Rs; 2; —20=#V8e2 сз, со, P-WNLra; 

Rs; 2; 20-40302 сз —go; P-WNLra; 
L; (055): CIT; Ri; 1; 11,1; 

Re; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; -1,-1,1; 
K; (120); Cł ca IT; Rs 1; 1,1,1; 

Re; 1; 1,—1,1; 

Rs; 2; 29040392 σα. --σ; P-WNLxm; 
H; (121), C3 ба IT; Вл; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

Rs; 2; и, _ о, P-WNLxu; 
A; ГА; ОС бат Bi; 1; 1,1,1; 

Rə; 1; 1,—1,1; 

Rg; 2; —92—7У392, дз, --σο; WNL; d 
U; ML; oa,IT; Fi; 1; 1,1; 

Rə; 1; —1,1; 
P; KH; Cł,oa,IT; В; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Ra; 2; τοιτμδου, σε, сы УМЫ я 
T; ГК; о Т; Ri; 1; 1,1; 

Re; 1; —1,1; 
S; АН; oaz, IT; Ta; 1; 1,1; 

Re; 1; —1, 1; 
T; МК; оса Т; Ri; 1; 1,1; 

Fo; 1; —1,1; 
5"; LH; oa IT; Ta; 1; 1,1; 

Rə; 1; —1,1; 
X; ГМ; ChaT; Ri; 1; 11; 

Re; 1; —1,1; 
R; AL; Οι]; Ri; l; 1,1; 

Rə; 1; —1, 1; 
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257 


SG 163 


Гь; {Sg |000}, (C2:|002), 7; Centrosymmetric; without SOC 


I; (000); SZ, T; Ri; 1; 1,1,1; 
Ro; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; 20-1322 σα ap; P-WNLra; 
Re; 2; 90—4У302 ση --σρ; P-WNLra; 
М; (050); СТ; Р; 1; 1,1,1; 
Ro; 1; L,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,—1,1; 
А; (001); cai, CT, LT; (Rr, Re}; 4; —Тзл, 2790-43798 po Гуо; DP; 0 
Во; 2; 101, 00, 03, —103; P-WNLs; 
L; (055): Gal T; Rs; 2; 102, 03, --σο; P-WNLs; 
K; (1305 Cy ca IT; Ra; 1; 1,1,1; 
Ro; 1; 1,-1,1; 
Ёз; 2; 290-0302 с, 00; P-WNLxz; 
H; (24); СУ oa, IT; Rs; 1; —1,4,1; 
Ra; 1; -1, --ἷ, 1; 
Rs; 2; Zoilo ig, --σο; P-WNLxz; 
А; ГА; Cf,ou,IT; Ri; 1; 1,1,1; 
Ro; 1; L,—1,1; 
Rs; 2; 290-0302 ση, gg; WNL; т 
U; МГ; ода Т; Ri; 1: 1.41: 
Ro; 1; —1, 1; 
P; КН; C, σαιτ R; 1; 1,1,1; 
Ro; 1; 1,-1,1; 
Rs; 2; ΝΜ WNL; π 
T; ГК; oaz, IT; fü; 1; 1,1; 
Ro; 1; —1, 1; 
S; AH; a2, IT; Rı; 1; —i, 1; 
Ro; T: d 
T; MK; σαι]; Ri; 1; 1,1; 
Ro; 1; —1, 1; 
S; LH; oa, IT; Rı; 1; —i, 1; 
Ro; T: 
X; ΓΜ; CAT; Ri; 1; 1,1; 
Ro; 1; —1, 1; 
R; AL; ChaT; {R2, Ra}; 2; 03,01; WNL; п 
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Г»; (Sd |000}, (C7,|000), T; Centrosymmetric; without SOC 


Г; (000; 54,Си,Т; Ri; 1: 1,1,1; 

Ro; 1; 1,—1,1; 

Ёз; 1; —1,1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; 29010302 Gg, gg; P-WNLra; 

Re; 2: 90-40302 сз 00; P-WNLra; 
М; (050): САЛТ; Р; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Ёз; 1; —1,1, 1; 

Ra; 1; —1,—1,1; 
A; (005); 56 Сл; В; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; =zo-iv8e2 с, go; P-WNLra; 

Re; 2; 20-4302 сз со; P-WNLra; 
L; (011); СТ; В; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ra; 1; -1,—1,1; 
K; (120); Cf ΟΤΙ Ра; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Вз; 2; 290-4302 сз, ду; P-WNLKH; 
H; (121); CZ ος Ri; 1; 1,1,1; 

Ro; 1; 1,-1,1; 

Rs; 2; 290—439: ç, --σο; P-WNL kr; 
А; TA; CZ ,ou1,IT; a; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Вз; 2; =20-iV302 σα, --σρ; WNL; T 
U; ML; 01,17; Ri; I: 11; 

Ra; 1; —1,1; 
Р; KH; CIT; Ri; 1; 1,1; 

{52, Ёз}; 2; ctiani σι. WNL; π 
T; TK; Έτ R 1; 1,1; 

Ra; 1; —1,1; 
S; АН; Cy JIT; R 1; 1,1; 

Ro; 1; —1,1; 
T5; MK; CIT; Ri; 1; 1,1; 

Ro; 1; —1,1; 
6; LH; CAIT; R; 1; 1,1; 

Ro; 1; —1,1; 
У; ГМ; 01,17; Ta; 1; 1,1; 

Ra; 1; —1,1; 
R; AL; συιΗ7; Ta; 1; 1,1; 

Ra; 1; —1,1; 
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Гь; (Sg |000}, (C2; |002), 7; Centrosymmetric; without SOC 


Г; (000; 54,Си,Т; Ri; i; 13,1, 1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1,1, 1; 

Ra; 1; -1,—1,1; 

Rs; 2: Ξσο- ἐν όσο σα 00; P-WNLra; 

Ro; 2; «α-ἰνῆσο ση, gg; P-WNLrA; 
М; (050): САЛТ; Р; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

Rs; 1; —1,1,1; 

Ra; 1; -1,—1,1; 
A; (004); σοι,Ο .LT; { Вт, Rs}; 4; —iVa,, ο ο ος d a Dua: DP; 0 

Во; 2; 101, 00, 03, —103; P-WNLs; 
L; (055): Ov1t,T; Rs; 2; 102,03, —00; P-WNLs; 
K; (320); OZ στι Ra; LLLI 

Ro; 1; 1,—1, 1; 

R3; 2; 290-0392 σα --σο; P-WNL xu; 
H; (121); Cf,ChIT; (Rs, Ва}; 2; —00, 03,01; P-WNLs; 

(Ho, Вв}; 4; 100—702 го. —T2,2; DP; 0 
A; DA; C3 ,оъ1,ГТ; Ri 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 2; 290-0392 σα 00; WNL; T 
U; ML; 01,17; Ra; ; 1,1; 

Ro; 1; —1,1; 
P; KH; СИТ, Ri; а; 

(Ro Вз}; 2; centnm у; WNL; T 
T; ГК; Ομ ἂν l; 1,1; 

Ro; 1; —1,1; 
5; ΑΗ, CIT; (fs, Ва}; 2; 03,01; WNL; π 
Т; MK; СИТ; Ri; 1; 1,1; 

Ro; 1: —1,1; 
5’; LH; CIT; (H5, Ra}; 2; 03,01; WNL; т 
У; ГМ; 01,17; Ri; 1; 1,1; 

Ra; 1; —1, 1; 
R; AL; Go IT; Ri; 1; —¿,1; 

Ro; 1;%,1; 
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Ts; (54 |000}, 1С11000}, 7; Centrosymmetric; without SOC 


Г; 


(000; 54,С51,7; 


111 С" : 
(225); 96 σοι; 


(010); С.Т; 


Я (021); CIT; 


ΓΛ/Γ2; С oa, IT; 


ZP; C3 ca IT; 


ZB; Cy, IT; 
ГЕ/ГУ; С51,17; 
FQ; Cos,IT ; 


LZ/LY; С5> IT; 


Ri; 
Ro; 


; 1,1,1; 

; 1,—1,1; 

: —1,1,1; 

1; 

: =s0-iV3e2 σα --σο; P-WNLrz; 
| 90-40302 σα --σρ; P-WNLrz; 
11,1: 

; 1,-1,1; 

i] 1.715 

; -1,-1,1; 

; 2900392 σα 00; P-WNLrz; 
: 004392 σα, _ со; P-WNLrz; 
; 1,1,1; 

; 1,-1,1; 

; d d. Ts 

; -1,-1,1; 

11,1: 

; 1,-1,1; 

: —1,1,1: 

; —1,—1,1; 

> 1,1,1; 

; 1,-1,1; 

μη. 

; —1,—1,1; 

; 1,1,1; 

; 1,-1,1; 

; =°0 1322 σᾳ, --σρ; WNL; 

; 1,1,1; 

; 1,-1,1; 

. Ξσυ-ὀνδος се ay: WNL; 


1,1: 
—1,1; 


1.15 


1,1; 


‚1,1; 


п 


п 
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261 


Ern: (Sd |000}, {Cali} T; Centrosymmetric; without SOC 


Г; 


(000; 0, οσι,Τ; 


111 + . 
(525); бал, СЗ AT; 


(010); са2,Г,7; 
i 1); C GT 
(440); ο πως 


TA/TZ; C} ,ca IT; 


ZP; Οἱ ба IT; 


ZB; Cy IT; 
ГЕ/ГУ; Ch, IT; 


FQ; ο IT; 


LZ/LY; ο IT; 


Rı; 
Ro; 


(Rz, Rs}; 


{R2, Ra}; 


Ri; 
Ra; 
{R2, Ra}; 


1; 
1; 
1; 
1; 
2; 
2; 
4; 
2; 
2; 
1; 
1; 
1; 
1; 
1; 
1; 
1; 
1; 
1; 
1; 
2; 
1; 
1; 
2; 
2; 
1; 
1; 
1; 
1; 
2; 


11.15 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
=90—4У392 σα _ со, 


co —¿V3o2 š: 
— 3,093, 00; 


i311, 
101,00, 03, —103; 
102,03, —00; 
Teds 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
T. t, 1; 
1,—1,1; 
=mi, 0з, —00; 
1,1,1; 
1,—1,1; 
290-4392 σα, --σο; 
—03,01; 
1,1; 
—1,1; 
—1,1; 
1.1; 


03,01; 


-T0,0-iV30'3,3 
i ‚ Го,з, 11,0; 


WNL; π 


WNL; 
WNL; 


WNL; π 
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Tn; {Cg |000}, 7; Non-Centrosymmetric; without SOC 


I; (000; C¢,7; 
M; (050); C2,7; 

А; (003); СЕТ; 
L; (021); Cs,T; 

= ΥΠ. 

K; (550); Cs CG T; 
H; (424); C3 ‚Св 7; 
А; TA; C2; 

U; ML; C»; 
P;KH; Cj; 


T; TK; ΕΟΤ: 
S; AH; Е,О»7, 
T; MK; E,C2T; 
5”; LH; E,C2T; 
X; ГМ;  E,C97; 
R; AL; ΕΟΤ; 


fü; 
Liz, Re}; 
{ Ез, Rs}; 
Ra; 


. =со+іуЗ 
2 


. 200-43 
2 


; 1,1; 
—oo+iv303 (iv3-1)e. | 


; 1,1; 
. со+іуЗоз 


2 991) 
Зав i: 
—1,1; 
Ll: 
—1,1; 
1,1; 


. со+іуЗоз 


2 991) 
ὅσα gi; 
—1,1; 
1,1; 
—1,1; 


AE EE 
—co+i3oc3 (iV3-1) 04 | 
2 ,0— ; 


5 ,0— 


C-2 WP; 2 
C-2 WP; 2 


C-2 WP; 2 
C-2 WP; 2 
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SG 169 


Гь; (C$ 1002}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000) 


ML; 


kH; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 
АГ; 


, 


μαμα; 


C2,T; 


C 


3 C2,7; 
ОТ 


; 05,07 7; 


t. 
Cs; 


ΕΟΤ; 
ΕΟΤ: 
E,C3T; 
ΕΟΤ: 
ΕΟΤ; 
ΕΟΤ: 


Ri; 
{ Ra, Re}; 
{Ез, Rs}; 
Ra; 


Ro; 
(iz, Riz}; 
Ua, Rio}; 
{ Re, Rs}; 
{R2, Ra}; 
Ri; 
(iz, Ез}; 
Un, Ri}; 
{R2, R3}; 
Ri; 
Ro; 


Ri; 
Uu. Ri}; 
Ri; 
UG. Ri}; 
Ri; 
Un, Ri}; 


$ 
η 


F 
) 
$ 
1 
r 
η 
1 
η 
# 
) 
$ 
η 
? 
η 
$ 
) 


$ 


η 


7 


7 


η 


η 


f 


1 
2 
2 
1 
1 
1 
2 
2 
2 
2 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 


η 
$ 
η 
? 
$ 
η 


1,1 
генез αι, 
=з gu 
—1, 1; 

1,1; 

—1,1; 

veg ties ciu 
103,01; 
зар а σὴ 
103,01; 

1,1; 


—ootiv3e3 
i „= 

00, —102; 

—co+¿V3c3 
2 , 


σ-- 


65 WP; 
С-2 WP; 


Р-М№лгн; 
Ρ-ΝΟΑΤΗ; 
Р-М№ дрн; 
Р-М№ дрн; 


; C1 WP; 


P-NSArmn; 


+; P-N8azng; 


L-NSarn; 


L-NSarn; 


L-NSarms; 
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SG 170 


Гь; (C$ 1002 }, 7; Non-Centrosymmetric; without SOC 


Г; 


(000) 


ML; 


kH; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 
АГ; 


, 


μαμα: 


C2,T; 


C 


3 C2,7; 
ОТ 


; 05,07 7; 


t. 
Cs; 


ΕΟΤ; 
ΕΟΤ: 
E,C3T; 
ΕΟΤ: 
ΕΟΤ; 
ΕΟΤ: 


Ri; 
{ Ra, Re}; 
{Ез, Rs}; 
Ra; 


Ro; 
(iz, Riz}; 
Ua, Rio}; 
{ Re, Rs}; 
{R2, Ra}; 
Ri; 
(iz, Ез}; 
Un, Ri}; 
{R2, R3}; 
Ri; 
Ro; 


Ri; 
Uu. Ri}; 
Ri; 
UG. Ri}; 
Ri; 
Un, Ri}; 


$ 
η 


F 
) 
$ 
1 
r 
η 
1 
η 
# 
) 
$ 
η 
? 
η 
$ 
) 


$ 


η 


7 


7 


η 


η 


f 


1 
2 
2 
1 
1 
1 
2 
2 
2 
2 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 


η 
$ 
η 
? 
$ 
η 


1,1 
генез αι, 
=з gu 
—1, 1; 

1,1; 

—1,1; 

veg ties ciu 
103,01; 
зар а σὴ 
103,01; 

1,1; 


—ootiv3e3 
i „= 

00, —102; 

—co+¿V3c3 
2 , 


σ-- 


65 WP; 
С-2 WP; 


Р-М№лгн; 
Ρ-ΝΟΑΤΗ; 
Р-М№ дрн; 
Р-М№ дрн; 


; C1 WP; 


P-NSArmn; 


+; P-N8azng; 


L-NSarn; 


L-NSarn; 


L-NSarms; 
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19. SG 171-180 


Гь; {Cg 1001}, T; Non-Centrosymmetric; without SOC 


Г; (000); QT; 
М; (050); C2,7; 

А; (005); СЕТ; 
L; (021); Ο.Τ: 
K; (120); Cy а: 
Н; (2227; Cz Cs Т; 
A; ГА; Cg; 

U; ML; C»; 
P;KH; Cj; 


T; TK; E,CoT; 
S; AH; Е,О»7, 
T; MK; ΕΟΤ: 
5"; LH; ECT; 
X; ГМ;  E,C97; 
В; AL; ΕΟΤ: 


Ri; 
{ Ra, Re}; 
{ Rs, Rs}; 
Ra; 
Ri; 
Ro; 
Ri; 


. —cotiv3 
2 


. =оо+їМЗоз 
2 E 


; 1,1; 


; 1,1; 
ë со+іуЗоз 


2 261; 
323 σι; 
—1,1; 
1,1; 
—1,1; 
1,1; 


Я со+іуЗоз . 
2 › 01; 


σι; 
—1,1; 

1,1; 

—1,1; 


; 1,1; 


C-2 WP; 2 


C-2 WP; 


C-2 WP; 2 


C-2 WP; 


—co +V 303 
5 „Өх 


—oo+iv 303 
5 ,0— 
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SG 172 


Гь; (C$ 1002}, 7; Non-Centrosymmetric; without SOC 


I; (000; C¢,7; 
M; (020); C2,7; 

A; (003); СЕТ; 
L; (055): C2,7; 
K; (420); Ger 
H; (121); Cs Οὔτ; 
A; TA; СУ; 

0; ML; C»; 

P; KH; СЗ; 


T; TK; ΕΟΤ: 
S; АН; Е,С7; 
T; MK; ΕΟΤ: 
5’; LH; E,C3T; 
У; ГМ; ΕΟΤ: 
В; AL; Е,С7; 


Ri; 
(Ro, Re}; 
(Rs, Rs}; 


1,1; 


. со+іуЗоз ; 
2 ;01; 


. =со+іуЗоз . 
2 ;01; 


—1, 1; 
1,1; 
—1, 1; 
1,1; 


. со+іуЗоз n 
2 ;01; 


. —оо+їМЗоз " 
2 ;01; 


—1,1; 
1,1; 
—1, 1; 
11; 


Ξσο!ξίνβσα „_ 4 (УЗ—1)о+, 
2 pe 1 


1,1; 


—со+іуЗоз i /3+1 З 
2 ,0— 2 045 


C-2 WP; 2 
C-2 WP; 2 


C-1 WP; 1 
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SG 173 


Гл; (C |001}, 7; Non-Centrosymmetric; without SOC 


Г; 


(000); 


ML; 


kH; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 
АГ; 


Cn 


E,C2T; 
ΕΟΤ: 
ΕΟΤ; 
ΕΟΤ: 
ECT; 
ΕΟΤ: 


Ri; 
(iz, Re}; 
{ Аз, Rs}; 
Ra; 
Ri; 
Ro; 
{R2, Riz}; 
{Ra, Rio}; 
{ Вв, Rs}; 
(Fo, Ra}; 


А Ri; 


{Ri, Ri}; 
Ri; 
{Βι, Ri}; 


, 
η 
И 
η 
η 
η 
η 
η 
η 
η 
η 
η 
η 
η 
И 
η 


И 


η 


η 


η 


И 


η 


И 


η 


И 


1 
2 
2 
1 
1 
1 
2 
2 
2 
2 
1 
2 
2 
2 
1 
1 
Ё 
1 
1 
1 
1 
1 
1 
1 
Ё 
1 
2 
1 
2 
1 
2 


η 
И 
η 
И 
) 
η 


1,1; 

со+іУЗаз |, 
ео Зо, 
—1,1; 

1-15 

—1,1; 


V300+io3 Я 
P] . 91; 


103,01; 
—V3og--ica Я 
P] › 01; 


103,01; 

ll 

—ootiv3e3 iV3-1 
2 y8— 2 

00, —102; 

—o9-iv3o3a 1-iV3 
2 pO: 2 


C-2 WP; 
C-2 WP; 


P-NSaArn; 
P-NSarn; 
Р-М№ дрн; 
P-NSarn; 


; C-1 WP; 


P-NSarnmn; 


; P-NSara; 


L-NSarnu; 


L-NSarn; 


L-NSarnm; 
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T4; {S3 |000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); 55,7; Ri; 1; 1,1; 
(Ro, Ro}; 2; 200893 σι; P-QNLra; 
(Rs, Rs}; 2; РЗ σι; P-QNLrA; 
Ra; 1; —1, 1; 
M; (050); gh, T; Ra; Iz 
Ra; 1; —1, 1; 
A; (003); B Ra; 1: 1.1: 
(Ro, Re}; 2; 9000803 σι; P-QNLra; 
(Rs, Rs}; 2; Резо; P-QNLra; 
Ra; 1; —1, 1; 
L; (033); о,7; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
K; (320); 5з; Ri; 1; 1; 
Ro; 1; V—1; 
Rs; 1; pm 
Ra; 1; —1; 
Hs; ly 
Ro; О 
H; (333); 83; Ry; ы; 
Ro; 1; 9—1; 
Вз; B LPs 
Ва; 1; —1; 
Rs; а аг 
Rs; 1; —(—1)?°; 
A; T'A; Oe Sad: Ri; 11.1: 
(Ro, Вз}; 2; 200/808 σ — i315; QNL; 0 
U; ML; Е,Тоһ; Ri; И: 
P; КН; Cy; Ri; 1; 1; 
Ro; 1; (—1)2/5; 
Rs; = = 
T; ГК; бы Ri; 1; 1; 
Ra; 1; —1; 
S; AH; Oh; Ri; 1; 1; 
Ro; 1; —1; 
Tu МК; on; Ri; 1; 1; 
Ra; 1; —1; 
5'; LH; Oh; Ri; 1: 1; 
Ro; 1; —1; 
X; ГМ; on; Ri; 1; 1; 
Ra; 1; —1; 
R; AL; Oh; Ri; 1; 1; 
Ra; 1; —1; 
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chinaXiv 


T4; {Cz 10003, {Ο2|000}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000; Cy,C2,1,7; Ri; 1; 1,1,1,1; 
(Ro, Ёз}; 2; 5201323 о оо, у; P-QNLra; 
Ra; 1; 1,-1,1,1; 
(Rs. Вв}; 2; 2032993. σρσρισιν + P-QNLra; 
Вт; 1; 1,1,—1,1; 
{Rs, Ro}; 2; 2991392 Gy, —00,01; P-QNLrA; 
Tao; 1; L,—1,—1,1; 
{Πιι, Riz}; 2; =sotiv3es | со, 00,01; P-QNLra; 
М; (050); CoLT; Ра; 1; 1,1,1; 
Πο; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
А; (005): Cy,C2,I,7; Ra; 1; 1,1,1,1; 
{R2, Rs}; 2 29017303 gp gp gi; P-QNLra; 
Ru; 1; 1,—1,1,1; 
(Rs. Вв}; 2; tios бо со б; P-QNLrA; 
Вт; 1; 1,1,-1,1; 
{Rs, Ro}; 2; 2901393 o0, —00,01; P-QNLrA; 
Tao; 1; 1,—1,—1,1; 
(Rai, Riz}; 2; а. 60,—-00, 01; P-QNLra; 
L; (055); С2,1,7; Άι; 1; 1,1,1; 
Ro; 1; L,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
K; (120); SJIT; — Ru 1; 1,1; 
(Ro Re}; 2; 20893 σι; P-WNLx z; 
{Rs, Rs}; 2; mativ 3es σι; P-WNLxg; 
Ва; 1; -1,1; 
Н; (121); SjIT; №; b 
{R2, Re}; 2; gotiv3os у. P-WNLxz; 
{R3, Rs}; 2; =20+ 323 σι. P-WNLxmzu; 
Ra; 1; —1, 1; 
A; TA; C+ AT: Ri; 1; 1.1; 
{Ra Вв}; 2; 20558°3 σι; QNL; 
(Hs Rs), 2; νόσο σι; QNL; 
Ra; 1; —1, 1; 
U; ML; СТ; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
P; КН; (OfJT, Ri 1; 1,1; 
(Ro Аз}; 2; 9049/99 σι; WNL; т 
T; ГК; on IT; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
5; АН;  оьТ; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
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T’; МК; on,IT; Ri; 1; 1,1; 
Βα; 1; —1, 1; 
S' LH; on,IT; Ri; 1; 1,1; 
To; 1; Ld 
X; ГМ; оһ,17; Ri; 1; 1,1; 
Re; 1; —1, 1; 
В; AL; σετ; Ri; 1; 1,1; 
Βα; 1; —1, 1; 
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Гл; {С3 |000}, {С2|001 }, {1001}, 7; Centrosymmetric; without SOC 


Г; (000; CZj,Co,LT7; Ri; 1; 1,1,1,1; 
(Ro, Ез}; 2; zmoti es о оо, у; P-QNLra; 
Ra; 1; 1,-1,1,1; 
(Rs. Вв}; 2; 2032993. σρσρισιν + P-QNLra; 
Вт; 1; 1,1,—1,1; 
{Rs, Ro}; 2; 2991392 Gy, —00,01; P-QNLrA; 
Rio; 1; 1,—1,—1, 1; 
{Πιι, Riz}; 2; =sotiv3es | σο,--σο.σι; P-QNLra; 
М; (020); CLT; А; 1; 1,1,1; 
FH»; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ru; 1; —1,—1, 1; 
А; (001); CELT; — (Ris Ris}; 4; T3795 Doi, Pio; ОБР; 0 
Ria; 2; 103,01, —101; Р-М№5Агн ; 
L; (055): C2,1,T; Rs; 2; 102,03, —00; P-NSarng; 
К; (120); SJIT; В; l; 1,1; 
{R2, Re}; 2; λος gy; P-WNLxu; 
{Вз,В5}; 2; Ξσοξινῆσα σι; P-WNLxu; 
Ra; 1; —1,1; 
H; (121); 5з IT; {Ri, Ra}; 2; 03,01; Р-МЗлдгн ; 
(Ro Ез}; 2; BH σι; P-WNL/NS; 
{Rs, Re}; 2; —% — liv32o, 01; P-WNL/NS; 
A; TA; τι Rij 1; 1,1; 
(Ro Re}; 2; Hos σι; QNL; 
{А,В}; 2; =20H Ses, o; QNL; 
Ra; ELE 
U; ML; ΟΤΙ fü; LLE 
Ro; I 1,15; 
P; KH; ο μι Ri 1; 1,1; 
[Ro Ез}; 2; moties σι; WNL; т 
T; ГК; œn IT; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
5; АН; on,JT; (Ri,Ra 2; 03,01; L-NSALH; 
Т"; MK; on IT; Ri; 1; 1,1; 
R2; 1; —1, 1; 
5'; LH; on, IT; {Ri,R2}; 2; 03,01; 1-М8Аһн; 
>; TM; ontT; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
R; AL; on lT; {Ri, Гә}; 2; 03,01; L-NSALu; 
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Ta; {651000}, {Ο2ι|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); C,Ch, T; Γι; 1; 1,1,1; 
Ro; 1; 1,—1,1; 
Ha; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; 29010302 ση --σρ; 0-2 WP; 2 
Hs; 2; go-iV8e2 ση, gp; C-2 WP; 2 
M; (050); ο ο πι Ri; 15 1,1, 45 
Re; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —-1,—1,1; 
А; (005); C¢,Ci1,7; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —-1,—1,1; 
Rs; 2; =20-iV322 gs ap; C-2 WP; 2 
Re; 2; 2619322 σα, --σρ; C-2 WP; 2 
L; (022); CHE Ra 1; 1,1,1; 
Ho; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 
К; (420); ΟἹ. ΟΔΟΣ Τ᾽ Ri 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 2; 90—432, σ, 0044302, (1 WP; 1 
H; (321); C3,03,08 T; Ra; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 2; 290—392 ση, 0041302, Сб] WP; 1 
A; ГА; C+ CAST; Fi; 1; 1,1; 
Rə; 1; У—1,1; 
Rs; 1; C1 b 
Ra; 1; —1,1; 
Rs; 1; LE 
Ев; 1; —(—1)2/3,1; 
U; ML; OCs,C2T; Fi; 1; 1,1; 
Re; 1; —1,1; 
Р; КН; Cf ΟωΤ Ri; 1; 1,1; 
Ro; 1; (-1)?2,1; 
Rs; 1; — V 1,1; 
T; ГК; 02,627;  Rulll 
Ro; 1; —1, 1; 
S; АН; 05,027; Ri; 1; 1,1; 
Re; 1; —1, 1; 
T' MK; C%,,C2T; Ri; 1; 1,1; 
Re; 1; —1, 1; 
6'; LH; Cy ΟΤ: Ri; 1; 1,1; 
Re; 1; —1,1; 
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X; ГМ; CAQCAT; Ва; 
Ro; 
В; AL; CAGCAT; Ri; 
Ro; 


«1,4; 


1,1; 
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SG 178 


Гь; (C$ 1002}, {C21|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); 


М; (050); 


P; KH; 


T; TK; 


$; AH; 
T’; МК; 


5”; LH; 
x; ГМ; 


В; АГ; 


Gr C ME 


С» Cu T; 


ct Οι ‚7; 


НЯ 
; Ca ο ης 
Lour AFT. 
; C3, 21, C6 T; 


; CF ος 1; 


Cg CAST; 


С» D Οι T; 


Cy CT; 


” , . 
C33 ;Co2T ; 


C3220227; 
C5 ‚СТ; 


СДА 
С1,С27; 
/ HH 

ο ο 


/ ” 
C51,C21 


Ri; 
Ro; 


1,1,1; 
i dd 
= 1, 1; 
—1, —1, 1; 
—og—iv 3o» 
2 
c9—iv 3o» 
2 
1,1,1; 
1,—1,1; 
=; 1, 1; 
—1, =l 1; 


vV3oeg--ica OX" 
Ug I .σι,- τσι; 


—V3co+ic3 PE 
2 ‚01, —101; 


103,01, —101; 
102,03, —00; 
T1171: 
1,—1,1; 


›03, 500; 


‚03, —00; 


—в0—\УЗа2 σ —oo+i V302 
2 103, 2 


00,03; —102; 


C-2 WP; 
C-2 WP; 


P-NSaArn; 
Р-М№Агн; 
P-NSaArn; 
P-NSarn; 


; С-1 WP; 
P-NSarnmn; 


—og—iv3ae — V 3o94-ic2. > 
— оз, 3-202: P-NSALH; 


1,1; 
/—1,1; 
[DP d 
—1,1; 
sy 11; 
pups 
1,1; 
—1,1; 
1,1; 
(—1)##,1; 
sep ds 
1,1; 
—1,1; 
03,01; 
1.1; 
—1,1; 

03, --ἴσο; 
1,1; 
—1,1; 


03,01; 


L-NSArmÓ; 


1-М№ дрн; 


1-М№ дрн; 


274 


202102.00016v1 


chinaXiv 


SG 179 


Гь; (C$ |005}, {C21|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); 


M; (050); 


P; KH; 


T; TK; 


$; AH; 
T’; MK; 


5”; LH; 
x: ГМ; 


R; AL; 


Gr C ME 


С» Cu T; 


ct Cn ‚7; 


НЯ 
; Ca ο ης 
+ w. AFT. 
; C3, 21, C6 T; 


+ on +T. 
; C3 , 21, % Т; 


Св Ο.Τ; 


С» D Οι T; 


Cy ‚СТ; 


” , . 
C33 ;Co»T ; 


Οσα, Ο.Τ; 
C5 ‚СТ; 


Hn 
Сэ, CT; 
ГА HH 
ο ο 


/ ” 
C51,C21 


Ri; 
Ra; 


Ri; 


(f, Ro}; 


; 2 


, 
, 
, 


, 


, 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


2 
2 
2 
2 
2 
2 
2 
2 


, 


, 


, 
, 


2 
1 
1 
1 
1 
1 
1 
1: 
1; 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 


, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 


2 


1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

290-0302 с, --σρ; С-2 WP; 
9040302 σα д0; С-2 ҰР; 
1; 1.15 

1,—1,1; 

—L1,1; 

—1,—1,1; 

Y3eotiea σι ўст; P-NSazm; 
—Y390H93 gi, —igi; P-NSazmn; 
103,01,—i01; P-NSaArn; 
102,03, —00; P-NSarn; 
1; 1.1: 

1,—1,1; 


~oo-iv3 E {МЗ 
x атры САР; 


, 
Р-М№лАгн; 
—og-—iv 3e —V309—io2. » 
04302 ση, 300-402, p. NS Arg; 


00; 03, —102; 


1,1; 

y 71,1 

ΠΗ; 

—1,1; 

ME 

xx d 

1,1; 

—1,1; 

1,1; 

(=1) 51; 

-#—1,1; 

1,1; 

—1,1; 

03,013 L-NSarnm; 
1,1; 

-1,1; 

03, —102; L-NSarnmn; 
1,1; 

—1,1; 


703,01; Г-М дрн; 
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Гь; (C$ |003}, (1/000), 7; Non-Centrosymmetric; without SOC 


Г; (000; C,Ch, T; в 1; 1,1,1; 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; 29010302 ση ap; 0-2 WP; 2 
Hs; 2; go-iV8e2 ση, gp; C-2 WP; 2 
М; (050); Co,Cz,7; Ra; 1; 1,1,1; 
Ro; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,-1,1,; 
А; (005); Οἱ οτι Ri; 1; 1,1,1; 
Ro; 1; 1,-1,1; 
Rs; 1; —1,1,1; 
Ray 1 =1,=1)1; 
Rs; 2; =20-iV322 gs ap; C-2 WP; 2 
Re; 2; 2619322 σα, --σρ; C-2 WP; 2 
L; (022); CHE Ra 1; 1,1,1; 
Ho; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 
К; (420); ΟἹ. ΟΔΟΣ Τ᾽ Ri 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 2; 90—432, σ, 0044302, (1 WP; 1 
H; (321); C3,03,08 T; Ra; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 2; 290—392 ση, 0041302, Сб] WP; 1 
A; ГА; C+ CAST; Fi; 1; 1,1; 
Rə; 1; У—1,1; 
Ёз; 1; (—1)°%,1; 
Вл; 1; —1, 1; 
Rs; 1; —/—1,1; 
Re; 1; —(—1)?/®,1; 
U; ML; Οι ώιΤ; Fi; 1; 1,1; 
Βα; 1; —1, 1; 
Р; КН; Cf ΟωΤ Ri; 1; 1,1; 
Rə; 1; (-1)75,1; 
Rs; 1; — V Τη; 
T; ГК; 02,С>2Т;  Rulll 
R>; 1; —1, 1; 
S; АН; C CT; Рә; 1; 1,1; 
Rs; 1; —1, 1; 
T; MK; Οι ΟΤ: Ri; 1; 1,1; 
R>; 1; —1, 1; 
5"; LH; C?,,C2T; Ri; 1; 1,1; 
R>; 1; —1, 1; 
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X; ГМ; CAQCAT; Ва; 
Ro; 
В; AL; CAGCAT; Ri; 
Ro; 


«1,4; 


1,1; 
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SG 181 


20. SG 181-190 


Гь; (C$ 1002}, {С5. 1000}, 7; Non-Centrosymmetric; without SOC 


Г; 


М; 


(000); 


(050); 


(005); 


; ГА; 


МГ; 


КН; 


ГК; 


АН; 


C Ch iT; 


C3 Ch T; 


Or Ch Г; 


; C3 Cau T; 


i // +7. 
; Сз, 21, C6 T: 


= n +7. 
; C3 Г 21, C6 Js 


C$ CAT; 


C3 D CA Js 


C3 CT; 


Hn ο 
C22,C22T ; 


Hn / 
C22,C22T ; 


-: πὶ πι πα πι πα πι π: π: πι πι: πι π: πι кы b) π: π: α к π: π: π: π: πι ὦ b) π: πι = == = = ы = b мю = π: η: = 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 


290-0302 с, _ со, C-2 WP; 2 
069562. ue =a; C-2 WP; 2 


y, T. 1: 

T, —1,1; 
—1,1,1; 
—1,-1,1; 
LL 
1—1, 1 
exl. 1, 1: 
=1,-1, 1; 


290-4302 σα, _ со, C-2 WP; 2 
go—iV392 с, —00; C-2 WP; 2 


1,1,1; 
1,—1,1; 
— dd 
—1,—1,1; 
1,1,1; 
1,—1,1; 


—еа-ё/ез gy cmi. O-1 WP; 1 


1,1,1; 
1,—1,1; 


=2n=iVi02, с, 200—802, С. WP; 1 


1.1: 
$—1,1; 
(-1)?, 1; 
—1, 1; 
= Το 
-(-1»5,1; 
1.1; 

—1, 1; 
1.1: 
(-1)?, 1; 
—#—1,1; 
1,1; 
—1,1; 
1,1; 
—1,1; 
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T’; MK; Сл,С2Т; Ri; 1; 1,1; 
Ra 1; -1,1; 
S LH; Си,С2Т; Ri; 1; 1,1; 
Re; 1; -1,1; 
X; ГМ; Ci1,C%7; Ri; 1; 1,1; 
Re; 1; -1,1; 
R; AL; CA,CAT; Ri; 1; 1,1; 
Re; 1; -1,1; 
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SG 182 


Гл; (C |001}, {5.1000}, T; Non-Centrosymmetric; without SOC 


Г; (000); 


М; (050); 


P; KH; 


T; TK; 


$; AH; 
T’; MK; 


5”; LH; 
x: ГМ; 


R; AL; 


Gr C ME 


С» Cu T; 


ct Cn ‚7; 


НЯ 
; Ca ο ης 
+ w. AFT. 
; C3, 21, C6 T; 


+ on +T. 
; C3 , 21, % Т; 


Св Ο.Τ; 


С» D Οι T; 


Cy ‚СТ; 


” , . 
C33 ;Co»T ; 


Οσα, Ο.Τ; 
C5 ‚СТ; 


Hn 
Сэ, CT; 
ГА HH 
ο ο 


/ ” 
C51,C21 


Ri; 
Ra; 


Ri; 


(f, Ro}; 


; 2 


, 
, 
, 


, 


, 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


2 
2 
2 
2 
2 
2 
2 
2 


, 


, 


, 
, 


2 
1 
1 
1 
1 
1 
1 
1: 
1; 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 


, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 


2 


1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

290-0302 с, --σρ; С-2 WP; 
9040302 σα д0; С-2 ҰР; 
1; 1.15 

1,—1,1; 

—L1,1; 

—1,—1,1; 

Y3eotiea σι ўст; P-NSazm; 
—Y390H93 gi, —igi; P-NSazmn; 
103,01,—i01; P-NSaArn; 
102,03, —00; P-NSarn; 
1; 1.1: 

1,—1,1; 


~oo-iv3 E {МЗ 
x атры САР; 


, 
Р-М№лАгн; 
—og-—iv 3e —V309—io2. » 
04302 ση, 300-402, p. NS Arg; 


00; 03, —102; 


1,1; 

y 71,1 

ΠΗ; 

—1,1; 

ME 

xx d 

1,1; 

—1,1; 

1,1; 

(=1) 51; 

-#—1,1; 

1,1; 

—1,1; 

03,013 L-NSarnm; 
1,1; 

-1,1; 

03, —102; L-NSarnmn; 
1,1; 

—1,1; 


703,01; Г-М дрн; 
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SG 183 


Th; {CE 1000), {011/000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); 


М; (050); 


А; (005); 


T; ГК; 


Cj συι,Τ; 


Сә,оъ1,Т; 


CF ашыт: 


; C2,0v1,7;3 


5 С σαι ος T; 


Н ΟΣ ca CET; 


Cd 0013 


C2,0v13 


CH oa 


042,7 συ»; 


042,7 συ»; 


EVE VEM мю = == ҥн о юу πι - 9 = πι π: vvv α = π: = = 


‚1,1,1; 
; 1,—1,1; 
; —1,1,1; 


—1, el 1; 
-σο--ἓν ἃσ' > 
. 2 2 оз, —00; 


co —iv 3o» Я 
2 ›03, σου 


1,1,1; 


вЫ 

y =1,1,45 
Г, 11 
Lli; 

y 1.1, 1; 
1, 1.11 


—1, —1, 1; 
—o9-—iv 3a: . 
° 2 2 оз, —00; 


σο-ίν3σα I 
2 ›03, —00; 


1,1,1; 


s 1 = 1, 1 

r —1,1,1; 
;--1--1,1: 
SLL 
ibd 


1,1,1; 
1,—1,1; 


P-QNLra; 
P-QNLra; 


P-QNLra; 
P-QNLra; 


. —og-iv 3e --σρ-!-ἰνσα . i 
° 2 2 оз, 9 2 2; Р-\УМГкн; 


. —og-iv3e —ogciv3oes., А 
5 2 2 оз, 0 2 2; P-WNLxnu; 


QNL; 
QNL; 


WNL; 


202102.00016v1 
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Т’; MK; oa,C2T; Ri; 1; 1,1; 
Re; 1; —1,1; 
5'; LH; ca,C27; Ri; 1; 1,1; 
Re; 1; —1,1; 
X; ГМ; συι σα; Ri; 1; 1,1; 
Re; 1; —1,1; 
В; AL; ca σα; Ri; 1; 1,1; 
Re; 1; —1,1; 


202102.00016v1 


chinaXiv 


SG 184 


Гл; (C |000}, {0211004}, 7; Non-Centrosymmetric; without SOC 


Г; 


M; 


(000); 


(050); 


(002); 


ML; 


kH; 


ГК; 


АН; 


; МК; 


; LH; 


ГМ; 


АГ; 


Cj 001,73 


Сә,оъ1,Т; 


OF aT 


м бь1,С2,Т; 


; ΟΣ ca СУТ; 


Н С ca C T; 


Сб »συι; 


C2,0v13 


СЗ oar; 


042,7 συ»; 


σα, συ»; 
941,C2T ; 


941,C2T ; 


721,7 Oan; 


0v1,7 бал; 


Ra; 

Uta, Ra}; 
{ Re, Re}; 
{Ro, Rio}; 
{Πι2, Riz}; 
{R2, Ra}; 
{ Re, Rs}; 
Ri; 


1,1,1; 

1 —1,1; 
—1,1,1; 
ed ES 


$5 (оо — #302) ‚03, —90; 
; ἃ (za — iV302) „оз, о 


1,1,1; 

1,—1,1; 
—1,1,1; 
—1,—1,1; 

—00, 103,900,013 


Го, о—#УЗ3Го,2 
2 


—00, 103, —00, 01; 
Го,0—#УЗГо,2 
2 


‚„Го,з, Го,о, —Г2,2; 


‚Го, з, —Го,о, 

103, 00, 01; 

103, — 00, 01; 

1,1,1; 

1, —1, 1; 

—co—¿V3o2 -aotiv3e2. 
2 ‚©з, 2 Й 


—00,103,013 


Го,0—#УЗГо,2 ; Г2.2+іУЗГо,0, 
5 ‚Го 2 


Ө? 


1,1; 


; 1 (—0o — Зов) ‚дз; 


(со — #302) ‚оз; 


‚1; 


= πι ын 


1,—1; 


P-QNLra; 
P-QNLra; 


QNL; 
QNL; 


WNL; 


WNL; 


WNL; 


WNL; 
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Гл; {С |001}, (0511002), 7; Non-Centrosymmetric; without SOC 


Г; (000); Cjd,4,7; Ra; 1; 1,1,1; 
Ro; 1; 1.1; 1: 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
Rs; 2; 29040302 сз _ о, P-QNLrA; 
Re; 2: gü-iV3e2 σα 00; P-QNLra; 
М; (050); C2,001,7; Rai; 1; Lll 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ва; =i 
А; (005); Ο0,σαι,Οο,Τ; (Ra, Rio}; 2; 00, 00, i03, σι; Р-№агн; 
(Rs, Rit}; 2; 00, —00, ἴσα; σι; Р-№ агн; 
(Re, Ria); 4; TiVo го, гә Гү; РР; 0 
L; (055): ovod, T;  {Ra, Ra}; 2; 103, 00, 01; Р-№агн; 
(Ro, Rs}; 2; 103, --σο,σι; P-NSarn; 
K; (120); GT uen T; Ri; 1; 1,1,1; 
To; 1;1,—1,15 
Rs; 2; 00-4302 σα, 0+2 оз, Р-УИМГкн; 
Н; (121); Cf oa, Cd T; (Fi, Ri}; 2; co,co,—io2; Р-№агн; 
(Ha, Πο}; 2; оо, 00, --ἴσοι Р-№агн; 
{ Ез, Ез}; 4; πα νοκ үү. ει ане, DP; 0 
A; ГА; Cd ou Ri; 1; 1,1; 
Ro; 1; 1,—1; 
Rs; 1; —1,1; 
Ra; 1; —1,—1; 
Rs; ортаа αν. QNL; 
Re; 2; σο-ἰνᾶσ; Gs; QNL; 
U; ML; C2,001; Ri; 1; 1,1; 
Ro; 1;1,—1; 
Rs; 1; —1,1; 
Ra; = 
P; KH; СЗ oar; Ri; 1; 1,1; 
Ro; 15 1,—1; 
Rs; 2; zivo p; WNL; т 
T; ГК; σω,Γσυο; Ri; 1; 1,1; 
Ro; 1; —1,1; 
5; AH; oaoTo,o; {Ri, Ri}; 2; оо, —102; L-NSarn; 
(Ho, Ro}; 2; --σο, -ὐσα; L-NSaAzn; 
T; MK; оа,С2Т; Ri; 1: 1.1: 
Ro; 1; —1,1; 
S; LH;  oa,C2T; {Ri, Ri}; 2; оо, -ἴσα; L-NSanm; 
(Ho, Ro); 2; --σο,--ἶσο; L-NSaza; 
У; ГМ; συι,Γσαι; Ta; l; 1,1; 
Ro; 1; —1,1; 
В; AL;  συι, σαι; {Ri, Ro}; 2; —103, 01; L-NSazn; 
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SG 186 


Гл; {06 |001}, (041/000), 7; Non-Centrosymmetric; without SOC 


Г; 


M; 


(000); 


(050); 


ML; 


kH; 


ГК; 


АН; 


; MK; 


; LH; 


ГМ; 


АГ; 


Cj 001,73 


Сә,оъ1,Т; 


Отан: 


; 741,001,7 ; 


Б С ca C T; 


5 С ca C T; 


Сб »συι; 


C2,0v13 


СЗ oar; 


042, 0v2; 


баз, συ; 
941,C2T ; 


941,C2T ; 


Ov1;7 041; 


701,7 ба; 


Ra; 

{Ra, Rio}; 
(Hs, Ru}; 
Uis, Riz}; 
{ Re, Ra}; 
{ Re, Rs}; 
Ri; 


{Ri, Ri}; 
(Ro, Ro}; 


ON FP FP No = = εὐ π: π: bN π: π: πι кы = = OY F π: = = ὦ RN LBS - N Юю BY ON LB - = == b) bN) π: == = = 


1,1,1; 


; 1, —1, 1; 


00,00, 103,01; 


00, —00,103,01; 


—Го,о—#УЗГо,2 ; N 
— Tos, ИГз,0, Г1,0; 


103, 00, 01; 
103, —00, 01; 
1,1, 1; 


1,—1,1; 
—o9—iv3: 
2 


σα -σρ!ἰνΏσα. 
‚Оз, 2 ? 
—00; 103, —102; 


σο-- ἐν 8. 
2 


σὰ ; —V3og--io» . 
; 103, 2 E 


1,1; 


P-QNLra; 
P-QNLra; 


Ρ-ΝΟΑΤΗ; 
Р-№льн; 
QDP; 

P-NSArn; 
Р-М5$Аһн; 


РУМ аен 
P-NSArmn; 
P-WNL/NS; 


QNL; 
QNL; 


WNL; 


L-NSALH; 


L-NSALH; 


Г-М дн; 
Г-М дгн; 


285 


286 
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Г»; {SF |000}, {C3,|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; 53,051,7; Ri; 1; 1,1,1; 
Rə; 1; 1,-1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; 290-4302 σα, --σο; P-QNLrA 
Re; 2; 90-40302 σα —go; P-QNLrA 
М; (050); Οδι,σνι Τι Ра; 1; 1,1,1; 
Rə; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
А; (005); 53,027; №; 1; 1,1,1; 
Rə; 1; 1,-1,1; 
Ha; 1; —1,1,1; 
Ra; 1; -1,-1,1; 
Rs; 2; Se 322 σα, о, P-QNLra 
Вв; 2; 00-40302 сз go; P-QNLrA 
L; (022); Chu; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 1; —1,1, 1; 
Ra; 1; —1,—1,1; 
K; (120); Se τόνοι Ri; 1; 1,1; 
Вә; 1; /—1,1; 
Ho [s 
Ra; 1; —1, 1; 
Rs; 1; — V 1,1; 
Вв; 1; —(—1) 5,1 
Н; (121); SZ Τσυο; Ri; 1; 1,1; 
Вә; 1; V1, 
Вз; 1; (—1)2/%,1; 
Вл; 1; —1,1; 
Rs; 1; — Y-1, 1; 
Re; 1; —(-1)?,1; 
A; TA; Ола τι Ru 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Ra; 2; 290-1302 ση, 500-1302, QNL; 0 
U; ML; ov1,Ton; Fa; 1; 1,1; 
Re; 1; —1, 1; 
Р; КН; ΟΤΙ. В; 1: 1,1; 
Rə; 1; (-1)?,1; 
Rs; 1; ==, 
T; TK; an, T 0v2; Ri; 1; 1,1; 
HR»; 1; —1, 1; 
S; AH; an, T 0v2; Rı; 1; 1,1; 
Re; 1; —1, 1; 


202102.00016v1 
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T”; MK; σι,Τσυι; Ri; 
Ro; 
ο”: LH; оһ,Тоь1; Ri; 
Ra; 
У; ΓΜ; С21,01; Ra; 


287 
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SG 188 


Гл; {53 |000}, {C3211004}, 7; Non-Centrosymmetric; without SOC 


Г; (000; S{,C31,7; Е; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 

Rs; 2; 290-0302 σα —Go; P-QNLrA 

Re; 2: 9040302 σα до; P-QNLra 
М; (040); Cb1,001,7; Аа; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
А; (001); o11,C,0n,7; (Fr, Re}; 4; Гаа, 2222 Toa, T49; ОБР; Ὁ 

Во; 2; 101,00, 03, —103; P-WNLs; 
L; (055); съ,оһ,73 [ὲ; 2; ἴσο, σα, —00; P-WNLs; 
K; (120); S To; В 1: 1.1: 

Ro; 1; 41,14 

Ra; 1: (1) 1; 

Ra; 1; —1, 1; 

Rs; 1; -9-11; 

Rs; 1; —(—1)#®,1; 
H; (121); 5{,7оьә;  {Вь, Ra}; 2; σα, -ἰσα; P-WNLs; 

{R2, Rs}; 2; V— los, --ἴσοι P-WNLs; 

(Hs, Re}; 2; (1) ὅσα, --ἴσα; P-WNLs; 
A; ГА; Cjd,owSiT; Ri; 1; 1,1,1; 

FH»; 1; 1,—1,1; 

Rs; ры. EOT. QNL; 0 
U; ML; 0v1,7 On; Ry; 1s 1.1; 

Ro; 1; —1, 1; 
P; КН; Οἱ ΟΤΙ; Ri; 1; 1,1; 

Р; ir(-1) 5.4, 

Rs; еў; 
T; ГК; σι,Γσυς; Ri; 1; 1,1; 

Ro; 1; —1, 1; 
5; AH; onr, T 0v2; (R3, Rs); 2; оз, --ἶσο; WNL; T 
Τ МК; on,Tov1; Rı; 1; 1,1; 

Ro; 1; —1,1; 
S'; LH; On, T 01; (R3, R>); 2; оз, —102; WNL; T 
X; ГМ; Chow; Ri; 1: 1.1: 

Ro; 1; 1,—1; 

Rs; 1; —1,1; 

Ra; 1; —1,—1; 
В; AL; Chuchi Rs; 2; 02,03; WNL; т 
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Г»; {SF |000}, 1С 1000), T; Non-Centrosymmetric; without SOC 


Г; (000; 55,031,7; Р; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Ha; 1; —1,1,1; 

Raj 15 —1,=1,1, 

Rs; 2; 290-4302 03, _ со, P-QNLrA 

Re; 2; 90-40302 σα до; P-QNLrA 
M; (050); ChseanT; Ri; 1; 1,1,1; 

Rə; 1; 1,—1,1; 

Rs; 1; -1,1,1; 

Ra; 1; —1,—1, 1; 
А; (001); S,C5,7; Ra; 1; 1,1,1; 

Ho 1; 1,-1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,=1,1; 

Rs; 2; Ξσο- εν σα су --σο; P-QNLrA 

Вв; 2; 20—302 кз, —00; P-QNLrA 
L; (0115 Cha T; Ri; 1; 1,1,1; 

Re; 1; 1,—1,1; 

Rs; 1; —1,1, 1; 

Ra; 1; —1,—1, 1; 
K; (120); 53,021; Ri; 1; 1,1; 

Rə; 1; 1,-1; 

Rs; 1; —1, 1; 

Ва; 1; —1,—1; 

Hs; 2; Ξσο-ένδσ; σι Р-М\ММЕкн 

Rs; 2; MOSSES ση, Р-ММГкн 
Н; (121); S+ С Ri; 1; 1,1; 

Rə; 1; 1,—1; 

Rs; 1; —1, 1; 

Ra; 1; —-1,—1; 

Rs; 2; 290-0302 σ.. P-WNLxmu 

Вв; 2; 204302 σα; P-WNLxz# 
A; ГА; Cj,aSiT; Ri; 1; 1,1,1; 

Ho 1; 1,-1,1; 

Rs; 2; oio πα. 20-8304, QNL; 0 
U; ΜΙ; ca,Ton; Ri; 1; 1,1; 

Re; 1; —1,1; 
P; KH; Оба Rı; 1; 1,1; 

Rə; 1; 1,—1; 

Рз; 2; 220-4302 σ.. WNL; π 
T; ГК; Οσα; Ta; 1; 1,1; 

Re; 1; 1,-1; 

Ha; 1; —1,1; 

js 


| 
= 

| 
“Ἐπὶ 
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S; АН; C32,0a2; 


/ НЯ 
Т; МК; Οσι,σαι; 


/ Я 
S; LH; Coca; 


Σ; ГМ; σι,σαι; 


R; AL; оь,Т бал; 


B= πι πὶ πι πι πι πι πι πι πι = = = = ы = 


1.1: 


290 
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SG 190 


291 


Гл; {53 |000}, (C2;]003], 7; Non-Centrosymmetric; without SOC 


Г; (000); 


М; (050); 


; ГА; 


ML; 


kH; 


ГК; 


АН; 
; МК; 


; LH; 
ГМ; 


АГ; 


+ a . 
$3 Co T; 


Hn 
C51,0ai,T ; 


+ : 
σαι ‚Сз Th S 


; Oa1,0n,73 


Toe. 
; $3, 21, 


+ š 
; Gd1,C3 ,0һ; 


CH oa, ST; 


са,Тоһ; 


СЗ бат; 


СДА 
C55,042; 


” 7 
C22;0h; 


Hn 
C51,0a1; 


” ' 
C51,0n; 


σι, σαι; 


σι, σαι; 


. σος ἓν ὅσο 
2 ? 


‚1,1,1; 
; 1-1; 
TERM 


E els 1; 
—og-—iv 3o» š 
2 303, —00; 


oo—iv3o2 š 
2 ‚03, —00; 


1,1,1; 


; 1, —1, 1; 
; = 1, 1; 


—1, —1, 1; 


z —To,0-iV3T3,3 . 
iUa,, Е ‚ Го,з, Г1,0; 


101,00, σα, —103; 


102,03, —00; 


101,00, 03; 
1,1,1; 


1, —1,1; 
—00—\УЗо2 . 
2 Й 


03; 


LG 


P-QNLrA 
P-QNLrA 


QDP; 0 
P-WNLs; 
P-WNLs; 


P-WNLxg 
P-WNLxg 
P-WNLs; 
P-WNLs; 
P-WNLs; 


QNL; 0 


WNL; T 


WNL; T 


WNL; T 


WNL; T 
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Γι; {Cz 1000}, {Ο2ι|000}, {621000}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000; Ci,CiCnLT; Ri; 1; 1,1,1,1,1; 

Ho; 111-1111; 

Ha; 2 Ξσο- ἐν όσο сз со 00, —00; P-QNLrA 

Ra; 1; 1,1,-1,1,1; 

Rs; 1; L,—1,—1,1,1; 

He; 2; Ξσο-ἐνᾶσα σα, 900,00, 00; P-QNLrA 

R7; 1111-11; 

Rg; 1; L,—1,1,—1,1; 

Ho; 2; =s0-iV3e2 σα, σο, σο.--σο; Р-ОМЬгА 

Rio; 1; 1,1, 21, 21, 1; 

Ru; 1; 1,—1,—1,—1,1; 

Ria; 2; 79071 392. σᾳη,--σᾳ,--σο,--σο; P-QNLrA 
М; (010); CoCA,LT; Bu 1; 1,1,1,1; 

Re; 1; -1,1,1,1; 

Ha; 1; L, —1 1,1; 

Ra; 1; -1,-1,1,1; 

Hs; 1; L,1,—1,1; 

Re; 1; -1,1,-1,1; 

В; 1; 1,—1,—1,1; 

Rs; 1; -1,—1,—1,1; 
А; (001); C},Ch,C2,L,7; В; 1; 1,1,1,1,1; 

Rs; 1; 1,-1,1,1,1; 

Rs; 2; Ξσο-ἑνᾶσ; сз 09,00; —00; P-QNLrA 

Вл; 111-111; 

Rs; 1; 1,-1,-1,1,1; 

Re; 2; О-В. 900,00, —00; P-QNLrA 

Πτι 11111-11; 

Ra; 11-11-11; 

Во; 2; 0-2 σα, GO, o0, —00; P-QNLrA 

Rio; 1; 1,1,—1,—1,1; 

Ru; 1; 1,—1,—1,—1, 1; 

Ria; 2; Е σο.--σο,--σο; P-QNLrA 
L; (055); C2,Ca.7; Ri; 1;1,1,1,1; 

Re; 1; -1,L 1,1; 

Ha; 1; 1,-1,1,1; 

Ra; 1; -1,—111; 

Rs; 1; L, 1,—1,1; 

Re; 1; -1,1,-1,1; 

R7; 11-11-11; 

Rs; 1; —1,—1,—1, 1; 


202102.00016v1 


chinaXiv 


293 


; (120); 8,0817; Ru 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; 720-5992. σα, --σο; РАММЬкн; 
Вв; 2; «α-ῖνθσ; з, бо; P-WNLxm; 
; (£24); 5,0217; Ru 1; 1,1,1; 
Re; 1; 1,—1,1; 
Πα; 1; -1,1,1; 
Ra; 1; -1,—1,1; 
Rs; 2; 290—302 су, оу; Ῥ-ΝΝΙ,κπῚ 
Re; 2; 90—392. сз, со; P-WNLxu; 
; ГА; ο συ Ri; 1; 1,1,1; 
Rə; 1; 1,—1, 1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; =0—1У392, з, оо; QNL; 0 
Re; 2; 20—392 бз, бо; QNL; 0 
; ML; Соя АТ; Ri; 1; 1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; —1,—1,1; 
; КН; CiocaT; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Вз; 2; 290-4302 σα, _ со, WNL; T 
; ГК; C55,0a2,1T; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
AH; = C%o,0a2,JT; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
; МК; Coa IT; Ri; 1; 1,1,1; 
Re; 1; 1, 1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
; LH; CA,7alT; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 11-111; 
Ra; 1; -1,—1,1; 
; ГМ; Сао Т; Ri; 1: 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
; AL; C31,0v1,1T; Ri; 1; 1,1,1; 
Re; 1; 1,—1, 1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
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SG 192 


Гл; {СУ |000}, {С |005}, {621000}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000); С} С» ο) Ri; 


M; (050); ο ο ГУТ; 


(002); 


ML; 


+ р 
бал, Сз ,оһ,С2,Т; 


; 0v1,1,C2,T; 


+ on Е 
; 53, 21.17; 


E 0a1,C4 oh IT; 


CT, TT; 


C2,001 IT ; 


Ra; 


Rs; 

{ Rr, Rs}; 
Ro; 

Ue, Аат}; 
Ris; 

Rs; 

Rio; 


к к πὶ πὶ FO rm πὶ PP 1 ας υ 1 к πι πὶ о к 2 Юю Юю AeA N ας πὶ πὶ πι iZ πὶ πὶ PP S πι PNP πι NYP = S Z оҥ 


1,1,1,1,1; 

1,—1,1,1,1; 

-σο-ἰν3σα 
2 

1, 1, e 1, 1; 

1, =1; τς 1, 1; 


—co—¿V3o2 
2 


1, 1, 1, =i; 1; 
L ТЕ b 


‚Оз, 00,90, 


--σο- νᾶσο 
2 


1, 1, —1, =, 1; 
1,—1,—1,—1,1; 


‚03,00, 00, 


‚03,00, 00, —90; 


00; 


σο; 


ες δαν шы, 00; 
1,1,1,1; 

—1,1,1,1; 

1,—1, 1,1; 
—1,—1,1,1; 
1,1,—1,1; 
—1,1,—1,1; 
1,-1,-1,1; 
—1,—1,—1,1; 


; —=Го,о—УЗГз,з : 
1Γ3,1, 5 ‚ Го,з, Го, о, Г1,0; 


101, 00, 03, 00, —103; 


O0; 


90; 


: —TI0,0—ivV3T3,3 К 
31, 5 ; Do; –Го,о, 1,0; 


101, 00, 03, —00, —103; 
102,03, 00, —00; 


102,03, —00, —00; 


1;1,1; 

1,—1,1; 

—1, 1,1; 

—1,—1,1; 

29040392 σα ---σρ; 

О-о, рр; 
Гол, 


101,00; 03, --σο; 
11,15 

1,—1,1; 

—1, 1,1; 
—1,—1,1; 


-σο-ἰν3σα е 
2 ‚03, —00; 


gü-iV3e2 сз --σρ; 
1,1,1; 

iei E 

—1, 1,1; 

—1,—1,1; 


—D0,9 - iV 3T3,3 
i ‚ Го,з, Г1,0; 


P-QNLrA 


P-QNLrA 


P-QNLrA 


P-QNLrA 


QDP; 
P-WNLs; 
QDP; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-WNLrm; 
P-WNLrm; 
DP; 
P-WNLs; 


QNL; 
QNL; 
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Р; КН; Οὔσαι,1Τ; 


T; ГК; С, оа2 IT; 


S; AH; С22,ов,ГТ; 
Т"; MK; О,оа,ІТ; 


S LH; Си,ов,ГТ; 
У; ГМ; С91,0ъ1,17; 


В; AL; Caon IT; 


1,1,1; 
1,—1,1; 


-σρ-ἰνβ. : ; 
20992. ga. —00; WNL; 


1,1,1; 
1,—1,1; 
—1, 1,1; 
—1,—1,1; 
02,03, —00; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
02,03, —00; 
1,1,1; 

1, —1,1; 
—1,1,1; 
—1,—1,1; 


02,03, 00, 


WNL; 


WNL; 


WNL; 
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Гл; {СУ |000}, {C21|000}, {62003}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000); C3 Ch ,C2,1,7; Ri; 


M; 


(050); C2,031,1,7; 


(013); C2,l,oa1,7; 


(120); 52,021,17; 


(121); 55,02,17; 


; ГА; С{ oui IT; 


ML; C2,0v1 IT; 


Ra; 


{Ri, Ra}; 
{R2, Rs}; 
{ Rs, Re}; 
Ri; 
Ra; 


1,1,1,1,1; 

1,—1, 1, 1, 1; 

=°0 1322 сз 00, 00, —00; 

1, 1, —1, 1, 1; 

1,—1, —1, 1, 1; 

—o9—iv 3o» 
2 5 


03, σο,σο;- 90; 
1, 1, 1, —1, 1; 


1, =1; 1, —1, 1; 
—o09—iv 3o» 
2 


03,90, —90, —90; 
1,1,—1,—1, 1; 


1,—1,—1,—1,1; 
—o9—iV302 
2 


‚03, —90, —00, —90; 
1.1.1. 1; 

—1,1,1, 1; 

1,—1, 1,1; 

—1,—1,1,1; 

1,1,-1,1; 

—1,1,—1,1; 

1,—1,—1,1; 

—1,-1,-1,1; 

103,01,01, —1013 
103,01, —01, —1013 

μα pa Poe ү 
102, 03,00; —00; 
102,03, —00, —00; 

1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

$ {--σο — iV/3e2) ‚оз, —00; 

i (со — iv/3a2) ,03,—00; 
03,03,01; 

03, —03,01; 

2 (-Гз,о — #МЗГз,2) Tas, '1,; 
1.1. 1: 

1,—1,1; 

—1,1,1; 

—1,—1,1; 


—69—iv3o» š 
2 ‚03, —00; 


0040302 сз --σρ; 
1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 


P-QNLrA 


P-QNLrA 


P-QNLrA 


P-QNLrA 


P-NSarmn; 
Р-М№льн; 
QDP; 

Р-М5Аһн; 
Р-М5Аһн; 


QNL; 
QNL; 
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P; KH; С cay IT; Ri; 


T; ГК; Coca IT; Ri; 


S; АН; С5>,ба2 ШТ: {R2, Ra}; 


Т"; МК; C9,oai IT; Ri; 


S' LH; Си, оса ГТ; {R2, Ra}; 


X; ГМ; Ch,owuT; Ri; 


Р; AL; оһ,О1,17; Rs; 


1,1,1; 
1, —1, 1; 


i {--σο — iv/302) ,03,—00; WNL; 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
03,00, 01; 
03, —00, 01; 
1,1, 1; 
1,1, 1; 

= 1,1,1; 
—1,—1,1; 
03, 00, 01; 
03, —00, 01; 
1,1,1; 
1,—1, 1; 
—1, 1,1; 
—1,—1,1; 


02,03, —00; 


L-NS ara; 
L-NS ara; 


L-NS Арн; 
L-NS ara; 


L-NS ara; 
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Гл; {СУ |000}, {C21|004}, {621005}, {1000}, 7; Centrosymmetric; without SOC 


Г; (000); С. СООТ: Bi; 1; 1,1,1,1,1; 

Ho; 1; 1,-1,1,1,1; 

Rs; 2; Ξσο- ἐν όσο a, 00, 00, —00; P-QNLrA 

Ra; 1; 1,1,-1,1,1; 

Rs; 1; L,—1,—1,1,1; 

Re; 2; Ξση-ἐνὃσα σα, бо, со, —00; P-QNLrA 

Rx; 1111-11; 

Rg; 1; L,—1,1,—1,1; 

Во; 2; =20-iV302 ә о, σο,--σο; P-QNLrA 

Rio; 1; 1,1,—1,—1, 1; 

Ru; 1; 1,—1,—1,—1,1; 

Ria; 2; 79071 392. σᾳη,--σᾳ,--σο,--σο; P-QNLrA 
М; (010); С.С; Ri; 1; 1,1,1,1; 

Re; 1; -1,1,1,1; 

Rs; 1; L,—1 1,1; 

Ra; 1; —1,—1,1,1; 

Rs; 1; 1,1,—1,1; 

Re; 1; —1,1,—1,1; 

В; 11-11-11; 

Rs; 1; -1,-1,-1,1; 
А; (005); Сё,021,1,7; Раз; 2; d03,01,01, --ἴσι; P-NSALH; 

Ria; 2; 103,01, —01; — i03; P-NSarn; 

Ris; 4; νη, Tuta = Tumi QDP; 0 
L; (055): C»,Ho0w;T; Rs; 2; 102, 03, 00, --σο; P-NSarmg; 

Rio; 2; ἴσα, σα, —00, —00; P-NSarn; 
K; (120); 85,09,17; А; 1;1,1,1; 

Rə; 11-11; 

Rs; 1; -1,1,1; 

Вл; 1; -1,—1,1; 

Rs; 2; 290—302 σα оу; P-WNLx 4; 

Re; 2; 04/892 ση, _ о, P-WNLxu; 
H; (121); бал, СЁ oh IT; Вт; 2; ἴσι, τος ἂν ὅσα у, 101; P-WNL/NS; 

Ha; 2; ioi, cupbiv3es σα, dms P-WNL/NS; 

Во; 2; i01,00,03, —ic1; P-NSarnmn; 
A; TA; Саат. Ry; 1;1,1,1; 

Re; 1; 1,—1,1; 

Rs; 1; -1,1,1; 

Ra; 1; —1,—1, 1; 

Rs; 2; 290-4302 σα, --σρ; QNL; 

Re; 2; go-iV302 σα, --σο; QNL; 
U; ML; C2,001,IT7; Ri; 1; 1,1,1; 

Re; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,—1,1; 
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P; KH; С cay IT; Ri; 1; 1,1,1; 

Ra; 1; 1-1; 

Ёз; 2; Ξσο- ἐν 5σ σε —G0; WNL; T 
T; ГК; C32,0a2,IT; Ri; 1l; 1,1,1; 

Ro; 15 l. — 1,15 

Rs; 1; —1,1,1; 

Ra; Л, 1; 
S; АН; оһ,С55,17; Hs; 2; 02,03, —00; L-NSarn; 
T”; MK; Οδιισαι IT; Ri; Id 

Ro; 1; 1,-1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 
S' LH; on,Co,JT; Rs; 2; 02,03, —00; L-NSaxu; 
X; ГМ; Co,oviIT; Ri; 1; 1,1,1; 

Ro; 1; 1,-1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1,1; 
R; AL; gnus T; {Π2, Ra}; 2; дз, до, 01; L-NSaza; 

(Ho, Ra); 2; оз, —00, 01; L-NSarn; 
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Ге; {041000}, {60.000}, {C2y|000}, 7; Non-Centrosymmetric; without SOC 


Г; 


X; (050); 


> 
юк 
юе 

° 
a 


(000); 


XM; 


MR; 


C3 9, σου T3 


Coz,Coy,T ; 


ο ο με 


; cà Coz Су T; 


Coy T Cos; 
Е Coz; 
Са; 

ЕТ Coy; 


Cos „T Caz; 


Coz ‚Т Cos; 


Ri; 
(Ro, Вз}; 


1,1,1,1; 


-σρ--ίν3σ р 
тык 0; 00, 01; 


Ao, Ао+2У/ЗАв Wd, 
1.1.1; 

1,—1,1; 

-1,1,1; 

-1,-1,1; 

1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1,1,1; 


—co0+iV3c » 
ΞΕ; 00, 00, 01; 


Ao, Ао+2У/ЗАв Aio, 
1.1; 

—1,1; 

1.1: 
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ГІ; {011000}, {60.000}, {C'2,|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; Ci,C»4Coy,7; Ri; 


(R5, Ra); 
Ra; 
X; (505); Caz,Cay,T; Р; 
Ro; 
Вз; 
Ra; 
L GAY: окт Ra: 
(Ro, Ёз}; 
W; (113); Со, Сз; Ri; 
Ro; 
A; TX; Coy, T Cox; Ri; 
Ro; 
A; TL; С; Ri; 
Ra; 
Rs; 
У; ΕΣ; E T Coz; Ri; 
S; XS; E.T Coy; Ri; 
Z; ХМ; Cs, ТС; Ri; 
Ro; 
Q; LW; Е; Ri; 


1,1,1,1; 
--σρ--ἰν/ᾶσ. š 
ee 00, 00, 01; 


Ао-+2УЗА 
Ag, — £93 Y?28. Aio, 


1,1,1; 
1,—1,1; 
—1,1,1; 
-1,-1,1; 
1,1; 
=sotivies,, σι; 
1,1; 
—1,1; 
1,1; 
—1,1; 

1; 
(—1)2/3; 


C-2 WP; 2 
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Ге; {601000}, {65.000}, {C'2,|000}, 7; Non-Centrosymmetric; without SOC 


Г; (000; C$,C»4C»7; Ri; 


(Fo, R3}; 


H; (211); CH Cz Coy;T Ra; 


Р; (111); Сф,С.,Сьуу Ri; 


N; (002); C247; Ri; 


У; ГМ; E T C»; Ri; 
A; TH; C»oy, T Cox; Ri; 


A; ГР; С; Ri; 


D; NP; Caz; Ri; 


G НМ;  Ej/TCo; Ri; 
F; PH; Cj; Ri; 


1,1,1,1; 


—co+iV3c E 
ee 00, 00, 01; 


Ag, Ао+2УЗАв , Ало, ye) 


1,1,1,1; 


—o9g-4iv3o ; 
015598 00, 00, 01; 


Ао, Ао+2УЗАв дү, (73-1) 
1,1,1; 

(=i) 1:1: 

ew, 1 


C-2 TP; 2 
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Ге; {6511000}, {Ο2:|101}, {σ»υ|01 3), T; Non-Centrosymmetric; without SOC 


Г; (000); Ciji,C24C»,T; Ri; 
(Ro, Ёз}; 
Ra; 
X; (050): Сәу,Сәг,Т; Rs; 
М; (210); Coy,Coz,T ; (R5, Ra}; 
{ Ав, Аз}; 
R; (555); Ся Cos Cn T; (Ra, Ва}; 
{Rs, Re}; 
A; IX; Coy,T Cox; Ri; 
Ro; 
x; ГМ; E T Coz; R3; 
А; DB. Ch; Ri; 
Ra; 
Rs; 
S XR; ET Coy; {Ri, Ri}; 
Z; ХМ; Coz,T Caz; {Π2, Ra}; 
T; МВ; C2z,7 Caz; (Ro, R2}; 
{ Ra, Ra}; 


. =со+іуЗоз 
2 


1,1,1,1; 
› 00, 90,91; 


Agt2V3A i(V3-1) Ao | 
Ag, ΡΕΞ, Alo, m 


102,03, —00; 

103, 00,01; 

103, --σο, σι; 

Гот, —Го,1, iDo,2, —T2,2; 
Гал, —iP3,, iDo;2, Гуо; 
1.1: 

—1,1; 

1,1; 


C-4 WP; 4 
C-2TP; 2 
Р-№хмн; 
P-NSs; 
P-NSs; 

C-2 DP; 

С-2 рр; 2 


L-NSx mR; 
L-NSx mR; 
L-NSx mp; 
L-NSx mR; 
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Du. {631000}, {C2-|404}, {C210} 4}, T; Non-Centrosymmetric; without SOC 


Г; (000); Cj,C»4C»,,7; Ri; 


(111); Ca Can, От: 
(111); C3 Cos C22; 
(002); C2z,7; 
; TN; E,T C22; 
Н TH: Coy, T Cox; 
“ТР; ο 
7 ΝΡ; С»; 
НМ; ЕТ Co;; 
PH: C 


(Fo, R3}; 
Ra; 


1,1,1,1; 


—oo+i v30 . 
20098, 00, 00, 01; 


&(УЗ-—#) Ao 


C-4 WP; 


Ао+2УЗА 
Ag, — 20—7У928 Αιο, 
—1,—1,—1,1; 
—iv3. š 
σον 0, —00, 01; 


2 


; С-2 ТР; 


Ао+2УЗА 
Ao, Ais, 9 3 ES 


ν3ση ἠ-ἴσ, . 
28200 931, 022; 


> 016, 021,022; 


; 019, 021, 022; 


1,1; 
—1,1; 
1.15 
1.1; 
—1,1; 
1; 


ris 


= e = N Ò 
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Ге; {541000}, {62.000}, {C2y|000}, 7; Centrosymmetric; without SOC 


Г; (000; S$,C22,C2y,T; Ва; 


X; (050); ο ο ГЛ; 


M; ( 


11 
22 


А; ГВ; 


S; XR; 


0); C2z,Coy 1,7; 


5 Sd C»; Co; T; 


Сәу,оъ,1Т; 


ЭТ: 
CH AT; 
Oy IT; 


Cos ,02,1T ; 


ο. σι] 


{R2, Rs}; 
Ra; 
Rs; 
{Re, Rr}; 


1,1,1,1; 


—o0o—iv3o . 
Е 2 3, 00, 00, 91; 


Ао-+2У3А 
Ап, — a2 34s, Arg, 


—1, 1, 1, 1; 


со+іуЗо š 
£07 73. 09,00, 01; 


P-WNLra; 
Hv U^. pp. Ὁ 
P-WNLra; 
i(v8-1) 


An, 2622348. Arg, 
1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,—1,1,1; 
1,1,—1,1; 
—1,1,—1,1; 
1,—1,—1,1; 
-1,-1,-1,1; 
1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,—1,1,1; 
1,1,—1,1; 
—1,1,—1,1; 
1,—1,—1,1; 
—1,—1,—1,1; 
1,1,1,1; 
—eg—iv3 

2 


T3 E 
› 00, 00, ΟἽ; 


Ао 
D ; QCTP; 0 


A11, Αο ταν 348 E Ajo, 
zd d: 


oo+tiv3o . 
s 


Ап, Ао+2УЗАв Ao, 
1,1,1; 
1, —1,1; 
—1,1,1; 
—1,—1,1; 
1.1; 
—1,1; 
1,1; 
i {--σο + ἐν ὅσα) ‚от; 
1.1; 
—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
11,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 


P-WNLra; 
νο Об 0 

P-WNLra; 
нь QCTP; 0 


WNL; T 
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Ге; {51252}, {C2z|000}, (C2,]000), 7; Centrosymmetric; without SOC 


Г; (000); 5&,С2„,Сэь,Т; Βι; 1; 1,1,1,1; 
(Ro, Вз}; 2; 299—392 σρ,σο,σι; P-WNLrz; 
Ra; 3; Ап, Ао+2УЗАв Ao, s QCTP; 0 
Rs; 1; —1,1,1,1; 
(Ro, Rz); 2; σέ ὅσα со 09,01; P-WNLrnz; 
Rs; 3; Ан, 4042/348 дү 40, ΩΟΤΡ; 0 
X; (050) ог,оу,Сәу,7; Rs; 2; ἴσα, σα, 00, —00; P-WNLs; 
Tao; 2; ἴση, σα, —00, —00; P-WNLs; 
M; (250; Fx,02,C22,7; Rs; 2; 102,03,00, —00; P-WNLs; 
Rio; 2; 102,03, 00, --σο; P-WNLs; 
R; (111); η πε В; 1; 1,1,1,1; 
(Ho, Ёз}; 2; 290-4393 Gy, 00,01; P-WNLyr; 
Ra; 3; Ап, Ао+2УЗАв Ao, НВ, QCTP; 0 
Rs; 1; —1,1,1,1; 
(Ro, Вт}; 2; σοἐνᾶσα о 09,01; P-WNLrz; 
Rs; 3; Аз, — 4042948, Ap (40. ОСТ; 0 
A; TX; Сэу,о, ДТ; Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
У; ГМ;  oLIT; Ri; 1; 1,1; 
Ra; 1; —1,1; 
A; TR; CH IT; Ri; 1; 1,1; 
{Π2, Ёз}; 2; i {--σο + iv/3os) OTs WNL; π 
5; XR; 0,17; Ra; 1; 1,1; 
Ra; 1; —1,1; 
Z; XM; oy,C2a,IT; Rs; 2; 02,03, —ic1; WNL; x 
T; МВ; oy,C2z,IT; R2; 1; —i, 1,1; 
Ra; 1; 1,1,1; 
Re; 1; —1,—1,1; 
Rs; 1; ¿ —1,1; 
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T£; (S&|000), (C2. 000), {C2,|000}, 7; Centrosymmetric; without SOC 


Г; (000; 5S4,.C».C2,,7; Ri; 
(Fo, Ёз}; 


X; (203); Οδ. Cn LT; В; 


ins Ri; 


); Cos 04H T; Ri; 


Су, в. IT; Ri; 


CH AT; Ri; 
x; T: oz, IT; Ri; 
S; XS; Oy IT; Ri; 


Co2z,02,1T; Ri; 


Q; LW; EIT; Ri; 


1,1,1,1; 


—og—iv3c . 
— 53, 00, 00, 01; 


Ао-+2УЗА 
Аз, — 404 S 8, Ато, 


—1, 1, 1, 1; 


со+іуЗо m 
I 80,00, 01; 


Ao42V3A 
An, Q уЗ š A10, 


1,1,1,1; 
—1,1,1,1; 
1,—1,1,1; 
—1,—1,1,1; 
1,1,—1,1; 
—1,1,—1,1; 
1,—1,—1,1; 
—1,—1,—1,1; 
1,1; 

i (со + іуЗоз) 01; 
i {--σο + іуЗоз) 01; 
= 1,1; 

1,1,1; 

1, —1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1; 

i {--σο + ἰγ3σα) .σι) 
1,1; 

—1,1; 

1.1; 

—1,1; 

1, 1,1; 
1,-1,1; 
—1,1,1; 
—1,—1,1; 
1,1; 


P-WNLrr; 
ΩΟΤΡ: ο 


P-WNLrr; 


^". QCTP; 0 


P-WNLrr; 
P-WNLrr; 


WNL; T 
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аа 


Г; 


1 
4 


(000); S4,C2,,Coy T; Ва; 


W; (113); σε Coz IT; 


A; 


DX; 


ГІ; 


ΓΣ; 


XS; 


XW; 


; LW; 


Су, IT; 


CH AT; 
cz IT; 
Oy, IT; 


πο IT ; 
ЕТ; 


{52, Ёз}; 


Rs; 
Tao; 
Ri; 
{ Ra, Re}; 
{ Аз, Rs}; 
Ra; 
Ro; 


Ri; 
(fis, Ез}; 
Ri; 


}, {C2z|000}, {C2y|000}, 7; Centrosymmetric; without SOC 


1,1,1,1; 
-σο-ἰν3σ . 
2073, 00, 00, 01; 


Ао-+2УЗА 
Аз, — 404 S 8, Ато, 


—1, 1, 1, 1; 


со+іуЗо Т 
9 2 З 00, 00, σι; 


Ao42V3A 
An, 20125348 Ag, 


102,03, 00, —00; 
102,03, —00, —00; 
1,1; 

5 (co + iV/3e3) σι; 
1 (—со + ἐν 303) ,σι; 
—1,1; 

У— los, σα, —00; 

1, 1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1; 

1 (—со + їМ/Зоз) ,σι; 
1,1; 

—1,1; 

1,1; 

—1,1; 

02,03, —101; 


1,1; 


P-WNLr;; 
QCTP; 0 


P-WNLrr; 


; QCTP; 0 


P-WNLs; 
P-WNLs; 


P-WNLrr; 
P-WNLrr; 


P-WNLxw; 


WNL; T 


WNL; π 
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Te; {941000}, {62.000}, (C>,|0001, 7; Centrosymmetric; without SOC 


Г; (000); Sj,C»4CoT; Ri; 1; 1,1,1,1; 
(Ro, Ёз}; 2; 290-0303 о 09,01; P-WNLrp; 
Ra; 3; Аз, – 4024348 дуо, — (02-940, QCTP; 0 
Rs; 1; —1,1,1,1; 
(Ro, Rr}; 2; σοέν ὅσα Gy, go, 71; P-WNLrr; 
Rs; 3; —An, — 40-2348 ду, ile QCTP; 0 
H; (111); μα Cys Ri 1; 1,1,1,1; 
{R2, R3}; 2; 29-393 со σο,σι; P-WNLpu; 
Ra; 3; Аз, — 4042V8A8, 4,9, — (2940, QCTP; 0 
Rs; 1; —1,1,1,1; 
(Ro, Rr}; 2; 295373. д0, оо, 01; P-WNLpu; 
Rs; 3; Ан, 40424348 Ao, — 007949. QCTP; 0 
Р; (111); ο Co IT; Ra; 13,1511 
(Ho, Ёз}; 2; =—S2o+ÍV323 σρ,σο,σι; P-WNLrp/PH; 
Ra; 3; Ао, Ао+2УЗАв Ao, το. ТР; 0 
N; (001); С»»Г,Т; В; 1; 1,1,1; 
Ra; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
>; TN; σετ Ra; 1; 1,1; 
Ro; 1; —1,1; 
Δ; TH; ΟνισαμΤ; В\; 1; 1,1,1; 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ва; 1; —1,—1, 1; 
A TP; CAIT; Ri; 1; 1,1; 
(io, Ез}; 2; 5 {--σο + ἐν ὅσα) , 01; WNL; T 
D; NP; С.Т; Ri; 1; 1,1; 
Ro; 1; —1,1; 
G HN;  cZIT; Ri; 1; 1,1; 
Ra; 1; —1, 1; 
F; PH; С: Ri; 1; 1,1; 
{ Re, Βα}; 2; 2 {--σο + ἰγ3σα) ,01; WNL; T 
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Ге; {551000}, {Ο2:|301}, (C2,|03 2), 7; Centrosymmetric; without SOC 


Г; 


(000); 


TX; 


TM; 


TR; 


XR; 
XM; 


MR; 


S5 ορ C2, T ; 


C2oy,C22,02,T ; 


Cos ‚С. IT; 


C31 ο κο LT ; 


Сәу,оь, IT; 


c, IT; 
СУТ; 


Oy ALT; 
Cos σε 


Coz ‚© AT; 


Z^"; Х'М(200); o2,Caz,1T; 


Ri; 
(Ro, R3}; 


Rs; 

Tao; 

{Ro, Rio}; 
{ Ra, Ra}; 
{ Rs, Re}; 
{Πιι,Πιι}; 
1812, Ваз}; 
Ri; 


Ri; 

{ Ro, Ёз}; 
(Ro, Ra}; 
{R2, Ra}; 
(Rs, Rs}; 
Uis, Rs}; 
Rs; 


BO GRO 12 YN NYP πι PRP πι RP Pe Fe ΗΝ ΑΟ D Porn wane 


1,1,1,1; 


—o9g—iv 3a. . 
s 00,00, 01; 


i(/3—i)A 
Ап, ΠΠ ( js. 
—1,1,1,1; 


со+іуЗо M 
9 2 З 00, 00, σι; 


Ao4-2V3A i( /3—i)Ao 
Aii, о+2у3 8 A10, ( ) 


ἶσα, 03, 00, —00; 

102,03, —00, — 00; 

Гз,о, Гол, Го,з, Г1,0; 

ЕТ T28, 29, Го,о, —Г2,2; 
T's, Го, Гло, Го,о, D'1,0; 


Го,о—#\УЗГо,з 
— от S Гов, Гоо, —Го,о, —P2,2; 


; Гв, Го, Гло, —Го,о, Г1,0; 


1, 1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1; 

—1,1; 

1,1; 

5 (—00 + iV/3os) , σι; 
03,01; 

03,00,01; 

03, 00,01; 

Го,2, — Гол, 72,2; 


02,03, —00; 


“For the notation, see Table 5.11, Fig. 5.4 and the text of section 5.5 in Ref. [9]. 


P-WNLrn; 
QCTP; 


P-WNLrr; 


; QCTP; 


P-NSx up; 
P-NSx mp; 
P-DNLun ; 
P-DNL wpe ; 
P-DNLmR ; 
P-DNL wpe ; 
P-DNLun ; 


WNL; 
L-NSx mp; 
L-NSx mR; 
L-NSx mR; 
DNL; 


L 


NS x’ mR; 


202102.00016v1 


chinaXiv 


SG 206 


Ге; {9811000}, {C22|404}, {C2,|044},7; Centrosymmetric; without SOC 


Г; (000); S$,C22;,C2y;T; 
H; (111); ОТ 
P; (111); Cd. Cz4 CIT; 
N; (002); o2,1,7; 

У; ГМ; oT; 

A; TH; Csw,ox,IT; 

As Pe COIT 

р; NP; | Co4IT; 

Е; РН; CIT; 


Ri; 
(Fo, R3}; 


Ra; 

{55, Re}; 
Rs; 

Ria; 

(Ras, Ris}; 
Rie; 

{ Ет, Rr}; 

{ Аз, Ro}; 
Ts; 

Ri; 


к Юю Z πι ο NFP πι оҥ оҥ оҥ ҥнҥ к мю 5 фо υυ τ фо МЮ к ὁ Юю оҥ ς) NE 


1,1,1,1; 

Ξσο- ἐν όσα CO, 09,01; P-WNLr»; 
Au, — Ао+2УЗАв. Ayo, Έα QCTP; 
—1,1,1,1; 

σοέν ὅσα о 09,01; P-WNLrp; 
Au, Aot2V3A8 Alo, ΤΕ QCTP; 
—1,—1,—1,1,1; 

go—iV393. σῃ, —09, 0, 71; P-WNLup; 
Аз, — As, Аааа до ολο. ϱΟΤ8: 
= =p = dise 

--- Ἢ 70, —00, —00,01; P-WNLup; 
Ao, Aig, 202УЗА8, Ao, tS 945, Germ; 
ανα pa pastus DP; 

; Ws, T32, Гзз, Г1,0; DP; 
102,03, —00; P-WNLx»; 
1.1; 

—1,1; 

LLI 

1,—1, 1; 

—1, 1,1; 

—1,—1,1; 

1.1; 

5 {--σο + ἰγ΄3σα) 5013 WNL; 
03,01; WNL; 
—i, l; 

1.1 

i (ν3σα -- ἴσο) ,01i WNL; 
i, l; 
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Ге; {Οπ|000}, {Ο2.|000}, 1С2..1000}, {C2a|000}, T; Non-Centrosymmetric; without SOC 


Г; 


(000) 


, 


X; (050); 


> EX; 


TM; 


ГВ; 


ХВ; 


ХМ; 


МВ; 


ые 

юе 
© 

= 


C3) ο ο Coa, T; 


QT UT: 


3 Cr κο T: 


οι ο ο «ο T ; 


Gi OT; 


Coa, CT ; 


CH iCaeT | 


Сә,,СәеТ; 
Co; T Coy; 


eT T Cay; 


Ri; 
Ra; 


Ra; 


$; 1,1,1,1,1; 


1, 1, 1,—1, 1; 
--σρ--ἰνᾶσ А 
° 2 2, 00, 00, G3, --σο; 


i(V8—i)Ao 
2 , 
i( V3—i) Ao 


Ао+2УЗА 
Ar, — 4012/3948, Ais, A15, — 


Au, Ао+2ЗАв ‚ A13; —А12, 
1,1, 1; 


—i 
2 


-1—1 i; 

г 11,1: 

» —1,—1,1; 

; 102,03, —00; 
; 1,1,1; 

: d. 1, de 

: —1,1,1; 
© 15 


; 102,03, —00; 


1,1,1,1,1; 


1: Ἰ-]-..--16 


--σρ--ἰνᾶσ А 
° 2 2, 00, 00, G3, --σο; 

Ао+2УЗА i( V3—-i)Ao 

А, — 03384, Ass, Аз, L9 7040. 


Aii, Ао+2УЗАв Ais, A12, (5) 
115 
a, 1; 
—1,1; 
—i, 1; 
1.15 
— 1,1; 


; 4T 
; (—1)2/3, 1; 


C-4 WP; 
C-2 ТР; 
; С-2 ТР; 


C-2 WP; 


C-2 WP; 


C-4 WP; 
C-2 TP; 
; C-2 TP; 


N N Ò 


N N Ò 
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Ге; {0311000}, {C22|000}, {C'22|000}, (Co4|3 2 3), T; Non-Centrosymmetric; without SOC 


Г; 


(000) 


, 


X; (050); 


ГМ; 


ГВ; 


ХВ; 


ХМ; 


МВ; 


ые 

юе 
© 

= 


ον ο. ο ος 


QT UT: 


3 Cr κο T: 


οι ο ο «ο T ; 


Gi OT; 


Coa, CT ; 


CH iCaeT | 


Сә,,СәеТ; 
Co; УТ Coy; 


СЕ,Е Coy; 


Ri; 
Ra; 


Re; 


1,1,1,1,1; 
1, 1, 1,-1, 1; 
290302 Go gp. gs, —00; 


i(V8—i)Ao 
2 , 
i( V3—i) Ao 


Ао+2УЗА 
Ar, — 4012/3948, Ais, A15, — 


Au, Ао+2ЗАв ‚ A13; —А12, 
1,1, 1; 
1,—1,1; 


—i 
2 


; —1, 1, 1; 
; —1, =; 1; 


102,03, —00; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
1.1 121.1: 
1,1,1,—1,1; 


—co +i 3o А 
° 2 2, 00, 00, G3, --σο; 


Ао+2УЗА 173—1) Ao 
Jig, ο да. дуа s 


Ап, 20120348 Ais, A12, (5) 
115 

a, 1; 

—1,1; 

—i, 1; 

1.15 

— 1,1; 

1.1; 

[XD 


C-4 WP; 
C-2 TP; 
; С-2 TP; 


C-2 WP; 


C-2 WP; 


C-4 WP; 
C-2 TP; 
; C-2 TP; 


N N Ò 


N N Ò 
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Ei; {0311000}, {C22|000}, {C2121000}, {С2а |000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); C31,C22;C22,C2a;,T; Ri; bd 1151 
Ro; 1; 1,1,1,—1,1; 
Вз; 2; 2019322, со 03, —00; C-4 WP; 4 
Ra; 3; Aq, — ομως C-2 TP; 2 
Rs; 3; An, – 402348. Ais, — Ans, чысы С-2 ТР; 2 
X; (205); 61Ο. ΤΙ Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1,1,1; 
Ra; 1; -1,—1,1; 
Rs; 2; ἴσα; σα, —00; C-2 WP; 2 
L; (323); Ch ο Ri; 1; 1,1,1; 
Ra; 1; 1,—1,1; 
Rs; 2; =zo-iv3e2 σα ap; С-2 WP; 2 
W; (522); Coz,C24, CLT; Ri; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
{R3, Ra}; 2; —00, 03, —i02; C-2 WP; 2 
А; TX; Е Ri; 1; 1,1; 
Ro; 1; i, 1; 
R3; 1; —Ll 
Ва; 1; —¿, 1; 
A; TL; Ch Cs T; Ri; Te 1.15 
Ro; 1; (—1)%/3; 1 
Rs; 1; —V—1,1; 
Xi DX; Ου; Ri; 1; 1,1; 
Ro; 1; —1, 1; 
5; XS; Cac,Cae T ; Ri; 1; 1,1; 
Ro; 1; —1,1; 
Z; ХМ; Οι Cay; Ri; 1; 1,1; 
Ro; 1; —1,1; 
Q; LW; Cas; fü; 1; 1; 
Ro; 1; —1; 
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T7; {511000}, {С2.|000}, {С |000}, (Cs, |14}, T; Non-Centrosymmetric; without SOC 


Г; (000; 6Ο Cos Chua T; Ri; 1; 1,1,1,1,1; 
Rs; 1; L,1,1,—1,1; 
Hai 2; 22041322 Gy, 09,03, —00; C-4 WP; 4 
Ва; 3; PME κο. C-2 ТР; 2 
Ry: 3; Ац, 402348. д, Au = 29 040, 6518; 2 
X; (202); Cr ο Ημ В; 1111; 
Rs; 11-11; 
Rs; 1; -1,1,1; 
Ra; 1; -1,—1,1; 
Hs; 2; ἴσα, σα, —00; C-2 WP; 2 
L; (525); Cdi Co T; В\; 1;1,1,1; 
Re; 11-11; 
Rs; 2; 29040302 σα _ о, C-2 WP; 2 
W; (443); E,Cos,Cop,C],T; Γιο; 2; —ioo, 01,03, H792, C-1 WP; 1 
A; DX; Cá, CocT ; В; 1; 1,1; 
Rs; 1; 11: 
R3; 1; —1,1; 
Ra; 1; —i,1; 
A; TL; CZ, ,CreT; В; 1; 1,1; 
Bay Πεμ 
Rs; 1; ασ 
X; DX; Cu, CxT; В; 1; 1,1; 
Re; 1; -1,1; 
S; XS; C35c,CaeT ; Ho 1; 1,1; 
Ra; 1; -1,1; 
Z; XW; Сэ Cay; Ri; 1; 1,1; 
Rs; 1; -1,1; 
Q; LW; Cos; Ra; 1; 1; 
Ha; 1; —l 
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23. SG 211-220 


Ге; {0311000}, {60.000}, {C22|000}, {σ2α|000}, 7; Non-Centrosymmetric; without SOC 


Г; 


М; 


(000); C;,,Co2;,Coz Coa T; 


y C31, C22, Cox, Coa, T; 


(2 1 1); Cå ,Сә.,Сэу,СәсТ; 


(00 i ); Сәг σου ΠΕ 


; ГМ; Сэа,Сэь7; 


; ГР; Cj „CeT; 


ο ος 


ΗΝ; C», T Caz; 


; PH; ССТ; 


Ri; 
Ro; 


1,1,1,1,1; 

1,1,1,—1,1; 

2900302 000,03, --σο; С-4 WP; 4 
djs, ο οσα ως C-2 TP; 2 
Au, Аа+2УЗАв д.3, Az, а ga ТР; 2 
LLLI 

1,1,1, —1, 1; 

Ξσοξέν3σα ση, 09,03, --σο; C-4 WP; 4 
Ar, — 2622345 Ду. A12, — 
Ап, Ао+2У/ЗАв Als, А12, 
LLL 

(=1)?75,1, 1,1; 
—}—1,1,1,1; 

As,— 20 — 2^8. A10, Ais; C-2 TP; 2 
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Ге; {0311000}, {С2.|101 }, {C22| 150}, (Co4| 133}, T; Non-Centrosymmetric; without SOC 


Г; (000); C4,C2.,Cox,C»4,7; Ri; 1; 1,1,1,1,1; 
Ra; 1; 1,1,1,—1,1; 
Rs; 2; 29014302 Gy, 09,03, --σο; C-4 WP; 4 
Ra; 3; Ал, —4942V848,, Ais, Дуа, — 29040, C-2TP; 2 
Rs; 3; Ап, ο Ars, А12, ΤΕ. С-2 ТР; 2 
X; (050); Ci,C257; Rs; 2: 203322 ση, —00; P-NSxun; 
Rr; 2; — 90—492, оз, —00; P-NSxun; 
M; (220); Cr; ο Coa T; (Hs, Re}; 2; 103, 00, 00, σι; P-NSs; 
(Hz, Ra); 2; —i03,00, —00,01; P-NSs; 
Ro; 2; σι, —00, G3, —00; P-NSs; 
В; (555); Cas,Coy С Coo; T; (Fa, Rs}; 4; Гза, T'as, pu I i Tio; C-2DP; 2 
Rs: 4; ασια, «κ ως puma Лы; C-2DP; 2 
д; ГХ; Or ОТ: Ri; 1; 1,1; 
Ro; 1; 4,1; 
Ёз; Lh 
Ra; 1; —i, 1; 
X; ГМ; CsaCx>7T; Ri; 1; 1,1; 
Ra; 1; —1,1; 
A; TR; CI Ri; 1; 1,1; 
Ro; 1; (-1)75,1; 
Rs; 1; μας 
S; XR; Cre,CreT ; (Ra, Rs}; 2; оз, 01; L-NSx mR; 
Z; XM; C,T Cary; {R2, Ra}; 2; оз, -ἰσα; L-NSx mR; 
T; МВ; CL,E,TCsy; {Rs, Вт}; 2; —03, со, —i02; L-NSs; 
(He, Rs}; 2; —io3, со, —i02; L-NSs; 
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Ге; {0311000}, {C22|404}, {C22| 440}, {Coa|24+4},7; Non-Centrosymmetric; without SOC 


Г; (000); C4,C2.,Cox,C»4,7; Ri; 1; 1,1,1,1,1; 
Ra; 1; 1,1,1,—1,1; 
Rs; 2; 29014302 Gy, 09,03, --σο; C-4 WP; 4 
Ra; 3; Ал, —4942V848,, Ais, Дуа, — 29040, C-2TP; 2 
Rs; 3; Ап, ο Ars, А12, ΤΕ. С-2 ТР; 2 
X; (050); Ci,C257; Rs; 2: 203322 ση, —00; P-NSxun; 
Rr; 2; — 90—492, оз, —00; P-NSxun; 
M; (220); Cr; ο Coa T; (Hs, Re}; 2; 103, 00, 00, σι; P-NSs; 
(Hz, Ra); 2; —i03,00, —00,01; P-NSs; 
Ro; 2; σι, —00, G3, —00; P-NSs; 
В; (555); Cas,Coy С Coo; T; (Fa, Rs}; 4; Гза, T'as, pu I i Tio; C-2DP; 2 
Rs: 4; ασια, «κ ως puma Лы; C-2DP; 2 
д; ГХ; Or ОТ: Ri; 1; 1,1; 
Ro; 1; 4,1; 
Ёз; Lh 
Ra; 1; —i, 1; 
X; ГМ; CsaCx>7T; Ri; 1; 1,1; 
Ra; 1; —1,1; 
A; TR; CI Ri; 1; 1,1; 
Ro; 1; (-1)75,1; 
Rs; Е dd 
5; XR; Cre,CreT ; (Ha, Πο}; 2; оз, 01; L-NSx mR; 
Z; ХМ; Сэ Cary; (H5, Ra}; 2; оз, -ἰσα; L-NSx mR; 
T; МВ; CL,E,TCsy; (R5, Вт}; 2; --σα,σο, —i02; L-NSs; 
(He, Rs}; 2; —io3, со, —i02; L-NSs; 
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Ге; 40511000}, (C2.| 303]. (C2«| 3 40}, (C24| $300), T; Non-Centrosymmetric; without SOC 


Г; (000; C3,,C2z,Coe,Caa,7; Ri; 1; 1,1,1,1, 1; 
Re; 1; L,1,1,—1,1; 
Ез; 2; Zotie Gy, 09,03, —00; C-4 WP; 4 
Ra; 3; Ап,—Ао+®УЗАв Αι. Ayo, — ο Go TP; 2 
Rs; 3; An, ο Aiz, dim: чугаа, C-2 TP; 2 
H; (111); O3),C2e,C2y,C2a,T; R3; 1; 71,71, 71, 1,1; 
Ra; 1; -1,—1,—1,1,1; 
Ro; 2; 9033372, gg, — gg, PA=, — gy; C-4 WP; 4 
Ro; 3; —Ао, — Аз, Ао+2УЗАв As, а C-2 TP; 2 
Rio; 3; ον. Ао++2УЗАв , Аз, «Dc C2 TP; 2 
P; (111); ο κο πο ος Вт; 2; +20 σα] 022, 023; C-1 WP; 1 
Ha; 2; 016,021, 022, 0233 C-1 WP; 1 
Во; 2; 019, 021, 022, 0233 C-1 WP; 1 
N; (002); C2a,C2,7; Ri; 1; 1,1,1; 
Rs; 1; 1,-1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
У; ГМ; C2a,CaoT; В; 111; 
Rə; 1; -1,1; 
A; TH; C7 Cul; Ri; 1;1,1; 
Re; 1; 1,1; 
Rs; 1-11; 
Ra; 1; --ἷ 1; 
A; TP; OF Carel Ta; 1; 1,1; 
Вә; 1; (—1)°9,1; 
Rs; do D 
D; NP; | Co Cx T; Rə; 1; 1,1; 
Ra; 1; -1,1; 
G НМ; C2,7 C22; Rə; 1; 1,1; 
Ra; 1; —1,1; 
Е; РН; C¿,C>T; Ro; d; —(—1)°/8,1; 
Ra; 1; 41; 
1: 
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Ге; {C3,|000}, {Ο2.|000}, {C22|000}, {σαα|000}, T; Non-Centrosymmetric; without SOC 


Г; (000); 


X; (050); 


ые 

юе 
c 

= 


У; DM; 


A; TR; 


S; XR; 


Z; XM; 


C31 ‚Сәг σου ‚Саа iT; 


Si πο. YE 


3 St ,Сәь,Т; 


; C31 ‚Сә σου ‚Саа iT; 


ο 4e, SIT; 


σαν, C22; 


CH Gabi 


Ode, T бас; 
Cos УТ Cay; 


C52,04a,S1,T ; 


Ri; 
Ra; 


1,1,1,1,1; 
1, 1, 1, —1, L 


--σρ--ἰνσ' i 
2 2 2, 00, 00, 03, --σο; 


2 


—1,—1,1; 
102,03, —00; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
102,03, —00; 
LL11,1; 
1,1,1,—1,1; 


—og-iv3a: " 
2 2 2 00, 00, 03, —00; 


2 


5 ; ОСТР; 


P-QNLrx; 


Р-ОМ мв; 


з vs 


--σο; σα, —102; 
1.1; 
—1,1; 
1.1; 
1,—1; 
290-0302 σ.. 
1.1; 

—1,1; 

1.1; 

—1,1; 

Т.1415 

1, —1,1; 


—00, 03, —1023 


2 


QNL; 


WNL; 


QNL; 
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T£; {Сз\|000}, {C22|000}, {C2121000}, {σαα]000}, T; Non-Centrosymmetric; without SOC 


Г; (000); C3),C22,Cox,0da,T; Ri; 


X; (202); 51. Cos, T; 


. + А 
); Сз\у,таь,Т; 


); Sigs) Cap 


A; TX; C2y,Gac Say T; 


A; Th; σας 


X: TE: 74»; T Сәг; 
S; XS; Ode, T бас; 
Z; ХМ; Car, T Cry; 


Q; LW; E, Tog; 


Ro; 


=. e e e e e e N e e N e e η: η: η: e Мм ны η: Ne e η: e ὁ) c: мю η" = 


1,1,1,1, 1; 
1,1,1, —1, 1; 


2 {--σο + ὃν 3σ») , оо, Go, σα, --σο; 


—1,-1,1; 
102,03, —00; 
1,1,1; 
1,-1,1; 
290-4302 σα, --σο; 
1,1; 

1,1; 

—1, 1; 

—i,1; 

1,1,1; 

1,—1,1; 
-σο; σα, —102; 

1,1; 

1,—1; 


1 {--σο — iv/3o2) , оз; 


P-WNLrx; 


P-WNLs; 


SG 217 
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Ге; {0311000}, {С2.1000}, {С2»|000}, {саа |000}, 7; Non-Centrosymmetric; without SOC 


Г; (000); Оз... Се ба, Т; 
H; (345); Ci Ci Cosas T; 
Р; (333); Ci Cos Coo даа; 
N; (001); Co.,0a»,7; 

У; ГМ; σαν] Caz; 

A; ΤΗ: Coy,Gae Say T; 

A; ГР; CH ab; 

D; NP; C2z,0a0; 

G; HN; Oda, T Gd; 

F; PH; ο σας 


Ri; 
Вэ; 


NPP πὶ πὶ πὶ πὶ πὶ πι 2 к PNP πι оҥ πὶ πὶ оҥ к πι фо Gb υ2 к к ὁ фо 1 πι πι ὁ G 10 π' H 


1,1,1,1,1; 
1,1,1,—1,1; 

5 {--σο + iv/302) ,00,00,03, —00; P-WNLs 
Aii, до = 248, Ars, Аза, t QCTP; 
Aii, Ao 278, Ais, Αια, ας οσα, ОСТР 
1,1,1,1,1; 

1,1,1,—1,1; 

3 {--σο + #302) , со, 00, σα, --σο; P-WNLs 
Au,-2 “aqha Atay QCTP; 
Au, ο 278, Ais, A2, а QCTP 
1,1,1,1; 

1,1,1,—1; 

1 {--σο + iV302) ‚ со, 00, ©з; P-WNLs 
Ап, – 0 = 278, Ала, А12; ТР; 

Ап, Ao 258, Аз, A12; ТР; 

І, 1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

1,1; 

—1,1; 

T; 1.1; 

1,—1,1; 

—00,03, —103; QNL; 0 
11: 

1,—1; 

1 {--σο — Зо») , оз; WNL; m 
1,1; 

1,—1; 

—1,1; 

—1,—1; 

1,1; 

—1,1; 

1.1; 

1,-1; 

5 (-со — #302) , ση; WNL; π 
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SG 218 


Ге; {0311000}, {C22|000}, (C5..|000), {саа 21}, T; Non-Centrosymmetric; without SOC 


Г; (000; C3,,C2z,C2x,0aa;7; Ва; 1; 1,1,1,1,1; 
Ro: 1; 1,1,1, —1,1; 
Ёз; 2; i {--σο + iv/3a2) ,00,00,03, —00; P-WNLs 
Ва; Αα Am A12, сов ОСТР; 
Rs; 3; Au, Ao ve. Аз, A12, Ae a, QCTP; 
X; (050): S1 C2y Cos T; {Rs, Re}; 2; ἰσα, 00, 00, σι; P-WNLs; 
{R7, Ra); 2; --ἰσα, 00, —00, 01; P-WNLs; 
Во; 2; 01, —00,03, —00; P-WNLs ; 
M; (250); SL,Cəe,T; Ri; i55 
Ro; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1, 1; 
Rs; 2; 102,03, —00; P-QNLyun ; 
R; (454); SkaGaa,Csa T; {Вз, Ва}; 2; 103,103, 00, 01; P-WNLs; 
ри ар CAC) ure Гогов, P22; ОСОР; ῇ 
(to, Rio}; 6; —S34 (ecco 56, 91,0; SP; 0 
A; TX; Оза Т: Ri; 1; 1,1,1; 
Ra; 1; 1,—1,1; 
(Ha, Ra}; 2; —00,03, —102; QNL; 0 
У; ГМ; σαν Сз; Ri; 1; 1,1; 
Ra; 1; —1,1; 
Л; TR; CA,a; Ri; 1; 1,1; 
Ra; 1; 1,-1; 
Rs; 2: i {--σο — iv/3o3) ,03; WNL; 
5; ХВ; cae Oac; {Ri, Rs); 2; —io3, --ἴσοι WNL; 
Z ХМ; Сэ. Cary; Ri; 1; 1,1; 
Ra; 1; —1,1; 
T; MR; C2z,0aa,9$,7; {Ri, R2}; 2; σο,--σα,--ἴσοι QNL; 0 
Rs; 1; —1,—1, 1; 
Ra; 1; —1,1,1; 
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T7; {611000}, {21000}, {C2x|000}, {саа |111}, T; Non-Centrosymmetric; without SOC 


Г; (000); 


[v rs 


" 111). = : 
L; (555); Cai 0a T; 


W; (522): ба T oar; 


A; DX; Cay,04c,94,T ; 
A; TL; donas 

X; ГУ; — оадь,7 Оз; 

5; XS; Ode, T бас; 

Z; XW; Coe,T Cay; 
Q; LW; E,Toar; 


); 82.08.7 


Ca ,Caz ‚Сә „Oda; T; Rı ; 


Ra; 


(Rs, Ra 
(Rs, Re 
{Ri, Ёз 
{В2, Ra 
Ri; 
Вэ; 
(Rs, Ra 
fü; 


h 
H 
Б 
h 


}; 


1,1,1,1,1; 
1, 1, 1, —1, 1; 


i {--σο + ἐν ὃσο) ,00,00,03, —00; P-WNLs 
Au, — — 248, Дуз, Ais, — 3i (V3 — i) Ао; СТР; 

Ап, 2o 258, Ais, Αια, ii (МЗ i) Ao; QCTP; 
1,1,1; 

1,—1,1; 

—1,1,1; 

—1,—1,1; 

102,03, —00; Р-ОМГгх; 
-σο; ἴσα, σι; P-WNLs; 

2 (Гоо — iV300,2) , ios, —T 2,2; DP; 0 
03, —102; P-WNLs; 
103, —102; P-WNLs; 
1.1.1: 

1,—1,1; 

—00,03, —102; QNL; 0 
1,1; 

1,—1; 

5 {--σο — iv/3o2) , оз; WNL; T 
1.1 

—1,1; 

—1,1; 

1,1; 

1.15 

—1,1; 

Go, —102; WNL; T 
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Ге; 40511000}, {00.303}. (C2«| 3 40}, {σαα| 00}. 7; Non-Centrosymmetric; without SOC 


Г; (000); C31:C22,C22,04a;T; Ri; 


‚ pitas. a4 +. 
Р; (3235 ο ο πο S443 


N; (002); оа,Сәг,7; 


Σ ΓΝ; σαν T Caz; 

A; TH; σα Г. 
А; ГР; Chaqa 

D; NP; C22,0db; 

G; HN; Oda; T σαν; 

F; PH; « 8 


+ - T. 
y 51. ›ОааСзз,Т; 


Ra; 


Rs; 
{ Rs, Ra}; 
{ Re, Re}; 
{ Ro, Rio}; 
Ro; 
Tao; 
Rie; 
Rs; 


, 


ιο к о кю ND Ὁ τ πι π ο ок о =< y ge кюю ιο OO d ιο ф D Ὁ = n 


1,1,1,1,1; 
1, 1, 1, = 1; 
i {--σο + iv/302) ‚00,00, 03, —00; 


Ап, — 22 - 228. Ais, A12, 1 (V3 — i) Ao; 


P-WNLs 
QCTP; 


A11, — 22. — 248, Ais, — Ajo, ii (V3 — i) Ao; QCTP; 


3 V3? 2 
103,103, 00,01; 


i(V300,1—To,2) . -To0,0+iv30,3 
; iL'o;2; 3 


» —Г2,2; 
i(S3,0-V35S3,8 
$343 ( 3 lue Ss, 91.0; 


, 


ν3ση --ἐσι ; , 
— s 2 107,024, 025; 


33100. [ση 024,026; 
Гзв, Гол, — Го,з, (4 + ἃ) (Tao — i3); 
102,03, —00; 

1,1; 

—1,1; 

1..1..15 

1,—1,1; 

—00, 03, —1023 

1,1; 

1,—1; 

1 {--σο-- #302) , 03; 


02, —103; 


P-WNLs; 
QCDP; 
SP; 
P-WNLs; 
P-WNLs; 
ОР; 
P-WNLs; 


QNL; 


WNL; 
WNL; 
WNL; 


WNL; 
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24. SG 221-230 


Ге; (55,1000), {σα |000}, {σ-|000Υ, {C2-|000}, 7; Centrosymmetric; without SOC 


Г; (000); S§,,0%,02,C2c,7; Ва; 
Ro; 


X; (050): C ο IT; Ri; 


ç 111). g= A 
R; (222); S51,02,0 2, C32c; T ; Ri; 


m 
o 
w G G 10 12 PrP πὶ PNP πι PP 2 πι πὶ πὶ PNP πὶ πὶ о к ΑΝ πι PPP фю фо c 0 tM 12 π' πι π' πι 


Ag _ 2А 
; Ag, Αια, — 20 8, Ais, 


11,1, 1, 1: 
1, 1, 1,—1, 1; 


; m =i —1, —1, 1; 


1, —1, —1, 1, 1; 


-σο-ἰνσα УЗо1-оз 
2 2 ? 


;00, 90, —00; 


ν3σι --σ. ç 
‚00, —00, 5 2; 00; 


Ao 2Ag i(V3—i)Ao , 
Ag, Ais, 3 УЗ А15, 2 E 


A 2A i(V8—1i)Ao . 
Ao, Ais, i 8, — As, 


3 УЗ ? 2 E 
Ао-+2УЗА i( V3—i) Ao 
Ag, — A13, 707757775, Als, ( 3 ) ; 


20 +1 \/Зо2 
2 


Ao; Αια, Ао+2УЗАа, Ais τ 
1,1,1,1; 

1,—1,1,1; 

—1,1,1,1; 

—1,—-1,1,1; 

102,03,00, —00; 

1,1,—1,1; 

1,—1,—1,1; 

—1,1,-1,1; 

—1,-1,-1,1; 


; 102,03, —00, --σο; 


1,1,1,1; 
1,—1,1,1; 
—1,1,1,1; 
-1,-1,1,1; 
102, σα, 00, --σο; 
1,1, 1,1; 
1,—1,—1,1; 
—1,1,-1,1; 
—1,-1,-1,1; 
102,03, —00, —00; 
1,1,1,1,1; 
1,1,1,—1,1; 


; =, m —1, ==], 1; 
ORE Е UE, 


—o9—iv3o2 
2 ;00, 90, 


cotiv3c2 УЗо1-—03 : 
2 › 00, —00, 2 › 90; 


3 V3? 


A 2A i 
As, A13, = — TE As, 


i( V 3—i)A 
Ag, A13, Ао+2ВАв E Ais, τ ) °; 


P-WNLs 
P-WNLs 
QCTP; 
QCTP; 
QCTP; 

; QCTP; 


P-QNLrx 


P-QNLrx 


P-QNLun 


P-QNLur 


326 


202102.00016v1 


chinaXiv 


; TX; 


; ГМ; 


; ГВ; 


ХВ; 


ХМ; 


MR; 


Cj ma IT; 


Coa 0z TT; 


СҰ ,оаь,1Т; 


Се, IT ; 


Сәь,ог, ІТ; 


Саа ИТЕ 


Ri; 
Ro; 
Вз; 


; 1,1,1; 


1,—1,1; 
=1, 1, 1; 
=, = 1, 1; 


; 102,03, —00; QNL; 0 


1,1,1; 
1,-1,1; 
—1,1,1; 
—1,—1,1; 
1, 15.1; 
1-11 


; (оо — iV/3o3) ‚оз, 00; WNL; т 


1,1,1; 
1, —1, 1; 
—1,1,1; 


; =L —1, 1; 


1,1,1; 

1, —1,1; 
—1,1,1; 
—1,—1,1; 
1,1, l; 
I,;—l,l: 
—1,1,1; 
==: 


Ἡ 102,03, —00; QNL; 
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SG 222 
Ге; {51111}, {oe |$ 44}, {o2|4 44}, {Се |000}, T; Centrosymmetric; without SOC 
Г; (000); S§),02,02,C2c,7; Ri; 1; 1,1,1,1,1; 
Ro; 1; 1,1,1,—1,1; 
Rs; 1; —1,—1,—1,—1, 1; 
Ra; 1; —1,—1,—1,1,1; 
Rs; 2; =i gy gy, ZAA ap; P-WNLs 
Re; 2; otiso Gy, op, A=, _ go; P-WNLs 
Rz; TEE E Ды, ο μου. 
Rs; μι G T Gore: 
Ro; 3; — Ao, — A13; ΠΠ аа, QCTP; 
Вло; 3; = Ао, — Алз, Sume, Ais, чалса. QCTP; 
X; (050): Io5,C4,,7; Tao; 2; —03,103,09, —00; P-WNLs; 
Ru; 2; --σα, 102, —00, —00; P-WNLs; 
(Rio, Ris}; 4; —Го,з,Го,2, —Гз,з, T'1,0; QDP; 0 
M; (550); Ст,,ое,Са,Т; Во; 2; 01,102, 01, —00; P-WNLs; 
Ru; 2; —102,102,01,—00; P-WNLs; 
Tao; 2; —01, 102,01, --σο; P-WNLs; 
Ria; 2; --ἰση, —102,01, —00; P-WNLs; 
R; ($35); ο ο κο ο 1,7; Rr; 2; —00, 00, 00, 91, 03, —00; P-WNLs; 
[Hs Ro}; 4; Пера 9906 0 
Ria; 6; Sh, 52, S5, Sa, S5, —So,0; SP; 
A; TX; СЕ Ri; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; 1; -1,—1,1; 
Rs; 2; 102,03, —00; QNL; 0 
У; ГМ; | CoaoLIT; Ri; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; 1; —1,—1, 1; 
A; TR; CH oa IT; Ra; LE E 
Ra; 1; 1,—1, 1; 
R3; 2; 5 {--σο = ἰγ3σα) ,03, —00; WNL; 
5; XR; о,,Сә,,17; Rs; 2; 02,03, —1013 WNL; 
Z; XM; oy CzlT; Rs; 2; 02,03, —101; WNL; 
T; МВ; CL,Co;,Gaa IT; Rs; 1; —1,—1,1; 
Re; 1; —i,—1,—1, 1; 
Вт; 1; —i,—1, 1,1; 
Rs; 1; 4,—1,1,1; 
Во; 2; 01,00, —03, —103; QNL; 0 
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Ге; {561000}, {о 1000}, {021000}, (C2.| 3 2 3), T; Centrosymmetric; without SOC 


Г; (000; S§),02,02,C2c,7; Ri; 1; 1,1,1,1,1; 
Ro; 1; 1,1,1,-1,1; 
Rs; 1; —1,—1,—1,—1, 1; 
Ra; 1; —1,—1,—1,1,1; 
Rs; 2; 2990—4894, со gu, 921228 оу; P-WNLs 
Re; 2; 0302 oo, со, A=, ap; P-WNLs 
Ry; 3 Ag, Arg, —40 — 248, Аз, 09504, ΟΟΤΡ 
Rs; 3; Ао, Ais, — 42 228, Ais; iac QCTP; 
Ro; 3; —Аэ, — Ais, Ао+2УЗАв A s, а QCTP; 
Ro 46-45, 2059/84. д, 934 Garp, 
X; (050): 5л„,сае,Сзе,Т; Ro; 2; σι, 102,01, —00; P-WNLs; 
Ris; 2; —i02, i02, 01, —00; P-WNLs; 
Πιο; 2; —01,102,01, —00; P-WNLs; 
Ria; 2; —102, —102,01,—00; P-WNLs; 
M; (550); C, СТ; Ri; 1; 1,1,1,1; 
Ro; 1; L,—1,1,1; 
Rs; 1; —1,1,1,1; 
Ra; 1; —1,—1, 1,1; 
Rs; 2; ἴσα, 03,00, —00; P-QNLwn 
Re; 1; L,1,—1,1; 
Вт; 1; L,—1,—1,1; 
Rs; 1; —1,1,—1,1; 
Ro; 1; -1,-1,-1,1; 
Вло; 2; 102,03, —00, —00; P-QNLur 
R; (555): ο ο ο ο 1,7; Rr; 2; —00, 00, 00, 01, 03, —00; P-WNLs; 
{Rs, Ro}; 4; р.б  QCDP; 0 
Ria; 6; δι, $5, 53, $4, 55, —So,0; SP; 
A; TX; Cosa T; Ri; ELLI 
Ra; 1; L,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,—1,1; 
Rs; 2; 102,03, —00; QNL; 0 
У; ГМ; Cora,oz,1IT; Ri; 1; 1,1,1; 
Ra; 1; 1,—1, 1; 
R3; 1; —1,1, 1; 
Ва; 1; —1,—1, 1; 
A; TR; CH oa IT; Ri; 1; Lll 
Ra; 1; L,—1,1; 
Rs; 2: i {--σο E ἐν ὃσο) ,03, —00; WNL; 
5; XR; Coc,0 IT; Rs; 2; 02,03, —00; WNL; 
Z XM; C22,02,1T; Ri; 1; 1,1,1; 
Ro; 1; L,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; -1,—1,1; 
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Т; MR; Chal JT; Re; 1; —1,1,1, 1; 
В; 1; -1,-1,1,1; 
В; 1; 1,1,1,1; 
Ro; 1; 1,-1,1,1; 


Rio; 2; —io2,03,00, —00; QNL; 0 
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Г; (000); $§),0%,02,C2c,7; Ri; 1; 1.1.1. 1. 1: 
Re; 1; 1,1,1,-1,1; 
Rs; 1; —1,—1,—1,—1, 1; 
Ra; 1; -1,-1,-1,1,1; 
Hs; 2; Ξσο- 322 со gg, 391-93, --σο; P-WNLs 
Re; 2; 201/302, σρ,--σῃ, УЗ, ag; P-WNLs 
1i Aas ы i ο quee 
Rs; 3; Ao, Ais, — 20 s Ais, а QCTP; 
Ho; 3; — Ao, — Аз, Ао+2/ЗАв As, В. QCTP; 
Rio; 3; —Ao, — Aa, Aot2 V348, Ais hu QCTP; 
X; (050): Cay02,C2z;T; Вэ; 2; 01, 102,01, —00; P-WNLs; 
Ria; 2; —io2, i02, 01, —00; P-WNLs; 
Πιο; 2; —01, 102,01, —00; P-WNLs; 
Ria; 2; --ἶσο,--ἶσο,σι,--σο; P-WNLs; 
M; (110); C4,,0y,C2y;T ; Ro; 2; σι,ἰσο;σι, —00; P-WNLs; 
R41; 2; —io2,i02,01, —00; P-WNLs; 
Πιο; 2; —01, 102,01, —00; P-WNLs; 
Rua; 2; —i02, -ἰσα,σι, --σο; P-WNLs; 
R; (111); suele 1; 1,1,1,1,1; 
Re; 1; 1,1,1,-1,1; 
Rs; 1; -1,—51,—1,—1,1; 
Ra; 1; —1,—1,—1,1,1; 
Rs; 2; 290-1302 σι σρ, 3559-58, gy; P-WNLs 
Re; 2; WH σρ,--σο, A=, a; P-WNLs 
R7; 3; Ao, Ais, 2o 278, Ais, : а QCTP; 
Rs; 3; Ао, Ais, — 20 ve Ais, i( = QCTP; 
Ho; 3; —Аэ, — Ais; Ао+2УЗАв A 5, маа QCTP; 
Rio; 3; —Ao, — Aia, ΑΟ ΕΣ З Аа, А15, КЕ QCTP; 
A; TX; Е В; 1; 1,1,1; 
Bae did d: 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
Rs; 2; 102,03, —00; QNL; 0 
X; ГМ; | Coa,0;,IT; Ri; 1; 1,1,1; 
Rə; 11-11; 
Rs; 1; -1,1,1; 
Ra; 1; -1,—1,1; 
A; TR; Cajal: Ri; 1; 1,1,1; 
Re; 1; 1,-1,1; 
Ha; 2; 5 {--σο = iv/302) ,03, —00; WNL; T 
S; XR; CoccaedT; Ros; 1; 1,1,1; 
Ra; 1; -1,1,1; 
Re; 1; 1,-1,1; 
Rs; 1; -1,-1,1; 
Z; ХМ; oy@;Cəx,IT; Rs; 2; 92,03, —i01; WNL; т 
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T; МВ; σι,Οο:,σαν,ΙΤ; Rs; 


Rio; 


—1,1,1,1; 
i,1,1,1; 
i,1,—1,1; 
e dft 


—i03,—00,03, —103; QNL; 0 
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T£; {5511000}, {о |000}, (040003, {C2-|000}, T; Centrosymmetric; without SOC 


Г; (000); бань Ru 1; 1,1,1,1,1; 

Rs; 1; 1,1,1,-1,1; 

Rs; 1; —1,—1,—1,—1,1; 

Ra; 1; —1,—1,—1,1,1; 

Rs; 2; 00-40302 gp. 00, Laes, σο; P-WNLs 

Re; 2; зо+#УЗо2, σο,--σο, Lazos, Go; P-WNLs 

Rr; 3; Ao, Ты — 248, ы = ЖЕ 

Rs; 3; Ag, Ais, 20 Ë, А15, xoci. QCTP; 

Ho; 3; —Ao, Ais, Ао+?УЗАв Ais, aU QCTP; 

Rio; 3; —Aə,— Ais, Ааа д 8-940. QCTP; 
X; (201); Cj,Cn,L7; Ri; 1; 1,1,1,1; 

Ho; 1; 1,-1,1,1; 

Rs; 1; -1,1,1,1; 

Ra; 1; -1,-1,1,1; 

Hs; 2; ἦσο, σα, σῃ, --σο; P-QNLrx 

Re; 111-11; 

Вт; 1; 1,-1,-1,1; 

Rs; 1; -1,1,-1,1; 

Ho; 1; —1,—1,—1, 1; 

Rio; 2; 102,03, —00, —00; P-QNLrx 
L; (222); Sd Cos T; Ri; 1; 1,1,1; 

Rs; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,-1,1; 

Rs; 2; i {--σο — ἓν ὃσ») ,03, —00; P-WNLs 

Re; 2; i (со — iv/3a2) ,03, —00; P-WNLs 
W; (113); SL,Coa IT; Ri; 1; 1,1,1; 

Rs; 1;1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; ἴσα, σα, —00; P-WNLs; 
А; TX; “τ᾽ Ri; 1; 1,1,1; 

Rə; 1; 1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,—1,1; 

Rs; 2; 102,03, —00; QNL; 0 
A; TL; CH σαν, IT; Ri; 1; 1,1,1; 

Rs; 1; 1,-1,1; 

Rs; 2; i {--σο = ἰγ3σα) ,G3, —00; WNL; T 
У; DX; Со» ЇТ; В\; 1; 1,1,1; 

Rə; 1;1,-1,1; 

Rs; 1; -1,1,1; 

Ra; 1; -1,—1,1; 
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S; XS; C»c,0y,IT ; Ta; 


Z; XW; Cos,0 IT; Ry; 


Q; LW; СУТ; δι; 


1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1,1; 
1,—1,1; 
—1,1,1; 
—1,—1,1; 
1,1; 
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Г; (000); $§,02,02,C2c,7; Ri; 1; 1,1,1,1,1; 

Ro; 1; 1,1,1,—1, 1; 

R3; 1; —1,—1,—1,—1, 1; 

Ra; 1; —1,—1,—1,1,1; 

Rs; 2; σος ἔνδσα gy gg, AA — gy. P-WNLs 

Re; 2; cotiv3en | 00; --σο, УЗ: оз, Go; P-WNLs 

Rz; το ο μου” 

Rs; EE ТАВ ay s «mp: 

Во: 3; — Ао, — Ais, 40+2У348 ДІ, ые a, ОСТР; 

Tao; 3; — Ao, — Ais, саа, Ais, ae ων QCTP; 
X; (505); Ci,Cx,L7; Ri; Ed 

Ro; 1; 1,—1,1,1; 

Ёз; 1; —1,1,1,1; 

Ra; 1; —1,—1,1,1; 

Rs; 2; ἴσο, σα, 00, --σο; P-QNLrx 

Re; 1; 1,1,—1,1; 

Вт; 1; 1,—1,—1, 1; 

Rs; 1; —1, 1, —1, 1; 

Ro; 1; —1,—1,—1,1; 

Rio; 2; ἴσα, σα, —00, —00; P-QNLrx 
L; (3535); саь,Оз.1,Т; {Ητ, Rs); 4; —iPsi, 5 (Гоо — УЗГз,з) , Го,з,Глю; DP; 0 

Во; 2; 101, 00, 03, —103; P-WNLs; 
W; (213); 51.,Е,Сза,17; — (Ras, Ric}; 2; σα, —i00,03,01; P-WNLs; 

{Ria, Ris}; 2; 103, —100, —03, σι; P-WNLs; 

R20; 2; 03, —100, 01, —103; P-WNLs; 
ATX ο μας Ri; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ва; 1; —1,—1, 1; 

Rs; 2; 102,03, —00; QNL; 0 
A; TL; Ct oa 17; Ri; 1; 1,1,1; 

Ra; 1; 1,—1, 1; 

R3; 2; i {--σο — iV3o2) ,03, —00; WNL; π 
X; DX; Coa,o2 IT; Ri; 1; 1,1,1; 

Ro; 1; 1,—1, 1; 

R3; 1; —1, 1,1; 

Ва; 1; —1,—1,1; 
©; X5; Cac,0y TPT; Ri; 1; 1,-1,1; 

Ro; 1; 1,1,1; 

Rs; 1; —1,—1,1; 

Ra; 1; —1,1,1; 
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Q; LW; Coyr,IT; 


1,—1,1; 


; 1,1,1; 
; —1, — 1, 1; 


πα, 1, 1; 


; 03,01; 


WNL; п 
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SG 227 
ГЇ; {51111}, fowl 444}, (o. 111}, (C2,] 31 1), T; Centrosymmetric; without SOC 
Г; (000); Si050:0247; Ru 1; 115,11 
Rs; 1; 1,1,1,-1,1; 
Rs; 1; -1,—51,—1,—1,1; 
Ra; 1; -1,—51,—1,1,1; 
Rs; 2; 00-40302 gp. gg, Laes, 70; P-WNLs 
Re; 2; зо+#УЗо2, 00, —90, Lazos, 00; P-WNLs 
Rr; 3; Ao, Ты 4p — 248, Ays, 109-040. orp; 
Rs; 3; Ao, Ais, — 20 Ë, Ais; 36 СТР; 
Ho; 3; —Ao, —Азз, Ао+?УЗАв Ais, = QCTP; 
Rio; 3; —Ag, —Азз, κα, Ais oo ; QCTP; 
X; (205); o2,Sf,,C2x,T; Во; 2; —io2, 01,01, —00; P-WNLs; 
Ru; 2; —io2, i02, 01, —00; P-WNLs; 
Ras; 2; -ἰσα, -σι;σι, --σο; P-WNLs; 
Від; 2; --ἴἶσο,--ἴσο,σι,--σο; P-WNLs; 
L; (252); SCT; Ru 1; 1,1,1; 
Ho; 1; 1,-1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
Rs; 2; i {--σο — iv/3o3) ,03, —00; P-WNLs 
Re; 2; i (со — iv/3a2) ,03, —00; P-WNLs 
W; (213); St, E,C2f,IT; Rai; 2; (i — 5) (со + 193) , 100,01, --ἰσι; P-WNLxw; 
Rao; 2; (-i + 5) (co — 103) , 100,01, —ic1; P-WNLxw; 
A; TX; бют, Ri; 1; 1,1,1; 
Rs; 1; 1,-1,1; 
Ree λα. 
Ra; 1; -1,—1,1; 
Rs; 2; 102,03, —00; QNL; 
A; TL; CH oa LT; Ri; 1; 1,1,1; 
Rs; 1; 1,-1,1; 
Rs; 2; i {--σο — iv/302) ,03, —00; WNL; 
У; ΤΣ; Coa, ITT; Riy 1 1,1,1; 
Rs; 1; 1,-1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
5; XS: оу,оае,17; Rə; 1; 1,1,1; 
Ra; 1; -1,1,1; 
Re; 1; 1,—1,1; 
Rs; 1; -1,-1,1; 
Z; XW; oy,02,1IT; Rs; 2; 02,—i03, —i03; WNL; 
Q; LW; СЭТ; Ra; 1; 1,1; 
Rs; 1; —1,1; 
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SG 228 
T£ {51333}, {0+|333}, {0-1333}, {Се 111}, 7; Centrosymmetric; without SOC 
Г; (000); $§,,02,02,C2c,7; Ва; 1; 1,1,1,1,1; 
Ro; 1; 1,1,1,—1, 1; 
R3; 1; —1,—1,—1,—1, 1; 
Ra; 1; —1,—1,—1,1,1; 
Rs; 2: 52—32 gp. gg, Laos, Go; P-WNLs 
Re; 2; cotiv3en | 00; --σο, УЗ: оз, Go; P-WNLs 
Rz; ZTE n EE 
Rs; EE e T s «mp: 
Ro; 3; — Ao, — Ais, Ао+2УЗАв Ais, — s QCTP; 
Rio; 3; — Ao, — Ais, Bu 348. Ais, ат QCTP; 
X; (202); Cura СТ; Вә; 2; σι, i02, 01, —00; P-WNLs; 
Ru; 2; —i02,102,01, —00; P-WNLs; 
Rig; 2; —01,102,01,—903 P-WNLs; 
Ria; 2; --ἶσο,--ἴσο,σι, --σο; P-WNLs; 
L; (3535) eas Cg, L7; IR; Hs); 4; -Изл, 5 (—Гоо — iV3DIs),Do;,Ii1o0; Рр; 
Ro; 2; 101,00, 03, —103; P-WNLs; 
W; (113); Sk oE,Coa IT; (Ras, Вал}; 4; (5 — 4) (Гоз + ilao6),—iloo, Tai, Γιο. DP; 
А; TX; Choz IT; Ri; 1; 1,1,1; 
Ro; 1; L-1,1 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
Rs; 2; ἶσα, σα, —00; QNL; 
A; TL; Coon: Ri; 1; 1,1,1; 
Ro; 1; 1,—1, 1; 
Ёз; 2; 5 (—co — #302) ‚оз, --σο; WNL; 
У; ГУ; Cra,oz,JT; Ri; i; 1,1,1; 
Ro; 1; 1,—1, 1; 
R3; 1; —1, 1,1; 
Ra; 1; —1,—1, 1; 
S; XS; Oy,Cde LT ; Ro; 1; -1,-1,1; 
Ra; 1; 1,—1, 1; 
Re; 1; —1,1,1; 
Rs; 1; 1,1,1; 
Z; ХМ; σι,σ:.1Τ; Rs; 2; —02, i03, —103; WNL; 
Q; LW; Cap IT; Uu, Ra}; 2; 03,01; WNL; 
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Ге; {5611000}, {σε|000}, {о.|000}, {С5 |000}, 7; Centrosymmetric; without SOC 


Г; (000; S5,05:,0045,027; | Ri; 1; 1,1,1,1,1; 
Re; 1; L,1,1,—1,1; 
Rs; 1; -1,—1,—1,—1,1; 
Ra; 1; -1,-1,-1,1,1; 
Hs; 2; Z20322 σρ,σο, ŽA, со, P-WNLs 
Re; 2; ©9302 _ со, oo, A=% , ap; P-WNLs 
йн Ж Ay Aa dag Gore: 
Rs: 3; Ao, As. Аа ба, Аз, олы. ОСТР; 
Ho; 3; —As, Αια, 2622348. Als, са QCTP; 
Rio; 3; — Ao, Arz, σαν А15 «νο 04e. ΟΌΤΡΙ 
H; (111); S61.02,02,C2e,7; Ёа; 1111,11; 
Rə; 1; L,1,1,—1,1; 
Rs; 1; -1,—1,—1,—1,1; 
Ra; 1; -1,—1,—1,1,1; 
Rs; 2; —90—#У5®а og, oo, Мева _ о, P-WNLs 
Re; 2; уаш. бо, со, A=, σο; P-WNLs 
Rr; 3; Ао, Aus, —42 — 248, Ais, учы. ΠΟΤΕ 
ар Даа то = Gore: 
Ro; 3; Ао — Ais, POS s Ж! 
ο dile 4. — Отв. 
Р; (111); C34,,C2z;,C2»,04a4,1T ; Ri; 1; 1,1,1,1,1; 
Re; 1; L,1,1,—1,1; 
Hai 2; 2901302 o0, σο, ση, --σο; P-WNLs ; 
Fa; 3; Аш, — 248, Ais Aia, ШШ 0 
Hs; 3; An – 20 E A13, Αια, за ТР; 0 
N; (002); Co, CoL; В; 1; 1,1,1,1; 
Rə; 1; -1,L 1,1; 
Rs; 1; L,—11,1; 
Ra; 1; —1,—1,1,1; 
Rs; 1; L,1,—1,1; 
Re; 1; -1,1,-1,1; 
R7; 11-11-11; 
Rg; 1; -1,—1,—1,1; 
У; ГМ Сәа,осг,1Т; В\; 1; 1,1,1; 
Rs; 1; 1,—1,1; 
Rs; 1; —1,1,1; 
Ra; 1; —1,—1,1; 
A; TH; РТ: Ri; 1; 1,1,1; 
Rs; 1; 1,—1,1; 
Rs; 1; -1,1,1; 
Ra; 1; -1,-1,1; 
Rs; 2; 102,03, --σο; QNL; 0 
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; ГР; 


; МР; 


; HN; 


<PH: 


CH oa IT; 


C2z,0av1T; 


C2,0da tT ; 


OF очат: 


340 


1.1.1: 

1,—1,1; 

i {--σο — ἰγ΄3σα) ‚оз, —00; WNL; т 
1, 1,1; 

1-11; 

—1,1,1; 

—1,—1,1; 

LI 

1, —1,1; 

—1,1,1; 

—1,—1,1; 

Lll; 

1, —1,1; 

5 {--σο — iv/302) ‚ бз, —00; WNL; т 
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Ге; (55,000), {o2|4 40}, {σ:|302}, (C2.|002), T; Centrosymmetric; without SOC 


Г; (000); $6, ,0¢,02,C2c,7; Ri; ыы 

Ro; 1; 1,1,1,-1,1; 

Rs; 1; -1,—1,—1,—1,1; 

Ra; 1; —1,—1,—1, 1,1; 

Rs; 2; Έπος ἔνδσα 0, gy, ŽU% ap; P-WNLs 

Re; 2; со+ФУ/еа 70; —00; УЗоу оз, 70; P-WNLs 

Hy n n 2А 44, 09:94. -Οοτο 

Rs; 3; Ао, Ais, —42 в, As, ΕΓ QCTP; 

Ro; 3; —Аэ, — A1a, Ао+2УЗАв д, ΠΣ, QCTP; 

Rio; 3; —Аэ, — A1a, санавда, Ais а QCTP; 
Н; (511); Cos Ολο, Cay 0a L, T; Rr; 2; —00, —00, -σο, —03, 01, —00; P-WNLs; 

{Rs, Πο}; 4; косагын, Го,о, —Го,о, Го, 1, Го,з, Г1,0; СОР; 0 

Ва; 6; So, ρα а —iS1,0; SP; 0 
Pope ο Sk IT; {Ro, Rio}; гв ОР; 0 

Rie; 4; Гзв, Гол, —Го,з, ЧЕ (Tao — Гз,з)Г2,2; DP; 0 
N; (002); саь,Сәь,Са,Т; Rs; 2; 102,03,00, —09; P-WNLs; 

Rio; 2; ἴσο, σα, --σο, —00; P-WNLs; 
>; TN; Са, в. IT; Ri; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 
A; TH; ώς κε Ri; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 1; —1,1,1; 

Ra; 1; —1,—1, 1; 

Rs; 2; 102,03, --σο; QNL; 0 
A; TP; CH oa IT; Ri; 1; 1,1,1; 

Ro; 1; 1,—1,1; 

Rs; 2: i {--σο E iv/302) ,03, —00; WNL; π 
р; МР; Coz σαν] Rs; 2; σα, —103, —00; WNL; T 
G; HN; Cos,Gaa, l T ; Rs; 2; 02,03, —00; WNL; т 
F; PH; OT R3; 1; i —(—1)3/4,1; 

Ra; 1; #, (215,1; 

Re; 2- πε ( 1)2/4os, 003 WNL; π 
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B. The accidental degeneracies on high-symmetry line 
1. Notes to Sec. 57 B 


(i) For each table in Sec. S7 B, the first line presents the SG number. 

(ii) Below the first line, the columns from left to right (separated by the semicolons) are the high-symmetry 
momentum k, the location of k, the generating elements of the little group at k (only point-group operators are 
presented and a full expression of each generating element can be found in Sec. 55), the two distinct coreps (separated 
by the comma) of the bands forming the accidental degeneracy, the degeneracy of the accidental degeneracy, the matrix 
representations of the generating elements, the species and the topological charge of the accidental degeneracy. 

(iii) We do not list the type II MSGs that do not exhibit symmetry-protected accidental degeneracies on high- 
symmetry line. 


2. SG 1-10 
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SG 3 


Accidental degeneracies on high symmetry line 


А; TZ; Coz; {В1},{В2}; 2; оз; 
У; BD; C22; {Ri}, (H2) ; 2; оз; 
W; УС; Coz; {Ri}, {R2}; 2; оз; 
U; AE; C»; (R3) {Πο}: 2; оз; 


SG 4 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


ыыы 


Accidental degeneracies оп high symmetry line 


A; TZ; Caz; (R1) , (H2) ; 2; оз; 
V; BD; C22; (Ri) (Roy; 2; оз; 
W; УС; Coz; {Ri}, {Ro}; 2; оз; 
U; AE; C22; {Βι}, {Βα}; 2; оз; 


SG 5 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


ee πι н 


Accidental degeneracies on high symmetry line 


А; TZ; C22; {Ri}, {R2}; 2; оз; С-1 WP; 1 
U; AM; Coz; (Riy , (R2) ; 2; σα; C-1 WP; 1 


SG 10 


Accidental degeneracies on high symmetry line 


A; TZ; СТ; (Ri) , {Πο}: 2; оз, во; P-WNL; 


V; BD; Cos; IT; {R1}, {R2}; 2; 
W; YC; Coz,IT; {R1}, (R2) ; 2; 
U; AE; Co4IT; {R1}, {R2}; 2; 


03,00; 
03,00; 


03,00; 


P-WNL; 
P-WNL; 
P-WNL; 
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3. SG 11-20 


SG 11 


Accidental degeneracies on high symmetry line 


A; TZ; Co, IT; (R3) , (R2) ; 2; оз, во; P-WNL; 
У; BD; Cs; IT; (RIY , {Πο}: 2; оз, во; P-WNL; 
W; YC; Cs; IT; (RIY , {Πο}: 2; дз, во; P-WNL; 
U; AE; Co, IT; {R1}, {Πο}: 2; оз, во; P-WNL; 


SG 12 


Accidental degeneracies on high symmetry line 


A; TZ; ΟΤΙ (Ri) , (H2) ; 2; оз, во; P-WNL; 
U; АМ; Co, IT; {R1}, (R2) ; 2; 03,00; P-WNL; 


SG 13 


Accidental degeneracies on high symmetry line 


A; TZ; Co4IT; (Ri) , {Πο}: 2; 03,00; P-WNL; 
W; YC; Cs; IT; {R1}, {Πο}: 2; оз, оо; P-WNL; 


SG 14 


Accidental degeneracies on high symmetry line 


А; TZ; СТ, (Fa) , {Βα}; 2; 03,00; P-WNL; 
W; УС; C24,IT; {R1}, {R2}; 2; 03,00; P-WNL; 


SG 15 


Accidental degeneracies on high symmetry line 


A; ГА; Co4,IT; (R3) , {Πο}: 2; 03,00; P-WNL; 
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SG 16 


Accidental degeneracies on high symmetry line 


A; ГУ; С, Cos; {Ri}, (R2) ; 2; 03,00; C-1 WP; 1 
D; XS; Coy,T Cos; {Ri}, (R2) ; 2; 03,00; C-1 WP; 1 
P; UR; Co,,7 Cos; {Ri}, (R2) ; 2; 03,00; C-1 WP; 1 
В; ZT; С, Л Cos; {Ri}, (R2) ; 2; 03,00; C-1 WP; 1 
X; DX; Cax,7 Caz; {Πι}, {Πο}: 2; оз, во; C-1 WP; 1 
C; YS; Сэ,Т Coz; (Ri) , {R2}; 2; оз, оо; C-1 WP; 1 
E; TR; Οσο Coz; (Ri) , (R23 ; 2; 03,00; C-1 WP; 1 
A; ZU; Co5,7 Coz; (Ri) , {R2}; 2; 03,00; C-1 WP; 1 
A; ΓΖ; Co4,7 Cos; {Βι}, {R2}; 2; 03,00; C-1 WP; 1 
H; YT; Co;,T Cos; (Ri) , {R2}; 2; 03,00; C-1 WP; 1 
Q; SR; Co, T Cos; (Ri) , {R2}; 2; 03,00; C-1 WP; 1 
G; XU; Co, T Cos; (Ri) , {R2}; 2; дз, о; C-1 WP; 1 
SG 17 

Accidental degeneracies on high symmetry line 

A; ГУ; Co,,7 Cos; (Ri) , {R2}; 2; оз, о; C-1 WP; 1 
D; XS; Co,,7 Cox; (Ri) , {R2}; 2; 03,00; C-1 WP; 1 
X; DX; Cax,7 Coz; {Πι}, {Πο}: 2; 03,00; C-1 WP; 1 
C; YS; Cos,7 Coz; (RIY , {R2}; 2; 03,00; C-1 WP; 1 
A; ΓΖ; Coz,T Cos; (R3) , {R2}; 2; 03,00; C-1 WP; 1 
H; YT; Co;,T Cos; (R1) , {R2}; 2; 03,00; C-1 WP; 1 
Q; SR; С>. Л Cos; (Ri) , {R2}; 2; 03,00; C-1 WP; 1 
С; XU; Coz,7 Cox; (Ri) , {R2}; 2; 03,00; C-1 WP; 1 


SG 18 


Accidental degeneracies on high symmetry line 


A; ГУ; Co,,7 Cos; {Ri}, {R2}; 2; 03,00; C-1 WP; 
B; ZT; Сэ Л Cos; {Ri}, (R2) ; 2; 03,00; C-1 WP; 
У; DX; Сәь,7 Caz; {Ri}, {Ro}; 2; 03,00; C-1 WP; 
A; ZU; Cos,7 C22; (R3) , (R2) ; 2; 03,00; C-1 WP; 
A; ΓΖ; Co4,T Cos; {R1}, {Πο}: 2; 03,00; C-1 WP; 
Q; SR; C24,/T Cox; (Ri, Γι}, (Ho, Ro}; 4; Гз,о, —iLo,2; C-2 DP; 


1 
1 
1 
1 
1 
2 
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SG 19 


Accidental degeneracies on high symmetry line 


A; ГУ; C»,,7 Cos; {Ri}, {Ro}; 2; 03,00; 
P; UR; C»,,7 Cos; (Ro, Ro}, (Ra, Ra}; 4; Гз,о, — 0,2; 
У; DX; CoT C22; {Ri}, {Ro}; 2; 03,00; 
E; TR; Cəz,T C22; { Во, Ro}, (Ra, Ra}; 4; Гз,о, —iLo;; 
A; ΓΖ; Coz,T Cos; {Ri}, {Πο}; 2; 03,00; 


C-1 WP; 1 
C-2 DP; 2 
C-1 WP; 1 
C-2 DP; 2 
C-1 WP; 1 


Q; SR; Coz,7 Cox; {R2, R2} { Ra, Ra}; 4; —Гз,о, —Го,2; C-2 DP; 2 


SG 20 


Accidental degeneracies on high symmetry line 


A; ГА; Coz/TCos; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
H; YT; Co4,T Cox; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
D; SR; Сз; {Ri}, {R2}; 2; оз; C-1 WP; 1 
У; ГУ; C»7 C»; {R1}, {R2}; 2; дз, во; C-1 WP; 1 
A; ГА; Cay,7 Cos; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
Е; YF; Cay,7 Cos; {R1}, (R2) ; 2; 03,00; C-1 WP; 1 
C; УС; Cos,T Cos; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
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SG 21 


4. SG 21-30 


Accidental degeneracies on high symmetry line 


ἔῃ 


Q m m Q ον b Ú > 


SG 22 


SR; Coz; 


ΓΖ, Ορ, T Cox; {Ri}, (R2) ; 
; УТ; Coz T Cos; {Ri}, {Βα}; 
{Ri} {R2}; 
ZT; C2s,T C22; {Ri}, {R2}; 
ГУ; C2s,T C22; {Ri}, {Πο}: 
ГА; Coy, TCs; {Ri} , {Ro}; 
ZB; Coy,T Cos; {Ri} , {Ro}; 
TG; Coy, T Cos; {Ri}, {Ro}; 
ҮЕ; Cay,7 Cos; {Ri} , {Ro}; 
ТЕ; Cos,7 Caz; {Ri}, {R2}; 
УС; C2r,T Caz; {Ri}, {R2}; 


03,00; C-1 WP; 
03,00; C-1 WP; 
73; C-1 WP; 
03,00; C-1 WP; 
03,00; C-1 WP; 
03,00; C-1 WP; 
03,00; C-1 WP; 
03,00; C-1 WP; 
03,00; C-1 WP; 
03,00; C-1 WP; 
03,00; C-1 WP; 


к πὶ πι кы πι ы ы кы πι ы πα 


Accidental degeneracies on high symmetry line 


A; Г7/ГА; 
G; XG/XY; 
Н; УН/УХ; 
Q; ZQ; 

ГХ/ГУ; 
YC/YZ; 
ZA/ZY; 
XU; 

; ГУ/ГА; 
; XD/XZ; 
ZB/ZX; 
YR; 


BOM 


ΕΙ» 


Сэ:,Т Cre; {В 
Co»z,T Cos; {В 
Coz,T Cos; {В 
C»z,T Cos; {В 
Cox T Coz; {В 
Cox T Coz; {В 
Cox T Coz; {В 
Cox T Coz; {В 
Сэ, Т Cox; {В 
Сэ, Т Cox; {В 
Сэ, Т Cox; {В 
Сэ, Т Cox; {В 


На} 
{Во}; 
{Во}; 
{Во}; 
{Во}; 
{Во}; 
{Во}; 
{Во}; 
{Во}; 
{Во}; 
{Во}; 
{Во}; 


; 03,00; С-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 
; 03,00; C-1 WP; 


= πὶ πι πι πι πι πι = πι = = πι 
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Л; ГА/ГХ; (>. T Cos; (R1) , (R23 ; 2; 03,00; С-1 WP; 1 
а; XG; Ca, T Cos; {Ri}, {R2}; 2; 03,00; C-L WP; 1 
Р; TW; σος; {Ri}, {R2}; 2; оз; C-1 WP; 1 
У; ГУ/ГХ; Сә, 7С; {Ri}, (R2) ; 2; 03,00; C-1 WP; 1 
Е; ХЕ; Сж,7 Coz; (R1) , {R2}; 2; 03,00; C-1 WP; 1 
D; SW; Cox; {Ri}, {R2}; 2; оз; C-1 WP; 1 
A; ГА/ГХ; C,T Cos; {Ri}, (R2) ; 2; оз, бо; C-1 WP; 1 
U; XU; Сәу, T Cos; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
Q; RW; Coy; {Ri}, {R2}; 2; оз; C-1 WP; 1 
SG 24 


Accidental degeneracies on high symmetry line 


A; ГА/ГХ; CozT Cos; (R1) , {R2}; 2; 03,00; C-1 WP; 1 
G; XG; Coz,T Cos; (R3) , (H2) ; 2; —03,00; C-1 WP; 1 
P; TW; Сэ; {R2}, {Ra}; 2; оз; C-1 WP; 1 
X; ГУ/ГХ; Co,,7Co; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
Е; ХЕ; Cos,T Coz; {R1}, (H2) ; 2; —03,00; С-1 WP; 1 
D; SW; Cox; {R2}, {R4}; 2; --σα; C-1 WP; 1 
A; ГА/ГХ; Co,,T Cos; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
U; XU; C»y,T Cox; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
Q; RW; Coy; {R2}, (F4) ; 2; оз; C-1 WP; 1 
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A; ГУ; o2,7C2z; {R1}, {R2}; 2; 03,00; P-WNL; 
D; XS; оТ C22; {R1}, {R2}; 2; 03,00; P-WNL; 
P; UR; о,,7 С»; {R1}, {R2}; 2; 03,00; P-WNL; 
В; ZT; оТ Caz; {Ву},{Во}; 2; 03,00; P-WNL; 
У; PX; σι σα; {Πι},{Π2}} 2; 03,00; P-WNL; 
С; YS; συ σα; {Βι},{Π2}; 2; 03,00; P-WNL; 
Е; TR; συ σα; {Ri},{R2}; 2; 03,00; P-WNL; 
А; ZU; συ σα; {Βι},{Π2}; 2; σα,σο P-WNL; 
A; TZ; С2.,0%; {Ri}, {Ra}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{R1}, {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —оз; P-WNL; 
{R2}, {Ва}; 2; оз, 700; P-WNL; 
{Вз}, {R4}; 2; 700,03; P-WNLs; 
Н; YT; Со; {R1}, {R2}; 2; 00,03; P-WNLs; 
{Ri},{Rs}; 2; 03,00; P-WNL; 
(Fa), (Fa); 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, 703; P-WNL; 
{R2}, {Ва}; 2; оз, 700; P-WNL; 
{Вз}, (Fa) ; 2; 700,03; P-WNLs; 
Q; SR; Co4oy; {Ri},{R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{R1}, {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —оз; P-WNL; 
{R2}, {Ra}; 2; оз, 700; P-WNL; 
{R3}, {R4}; 2; 700,03; P-WNLs; 
G; XU; Οσο {Ri}, {R2}; 2; со,оз; P-WNLs; 
{R1}, (Ha); 2; 03,00; P-WNL; 
{Ri},{Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —оз; P-WNL; 
{R2}, {R4}; 2; оз, 00; P-WNL; 
{Вз}, {R4}; 2; 700,03; P-WNLs; 
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A; ГУ; o2,7C2z; {R1}, {R2}; 2; 03,00; P-WNL; 
Di XS; σα T C22; {Ri}, {R2}; 2; 03,00; P-WNL; 
P; UR; ої,7 C22; {Ri, Ri}, (Ho, Ro}; 4; Гз,о, —il'o2; ОР; 
В; ZT; ox,/TCoz; (Ri, Ri}, (Ro, Ro}; 4; Гз,о, —iDo;2; ОР; 
У; PX; συ σα; {Ri}, {R2}; 2; 03,00; P-WNL; 
C; YS; оу σα {R1}, {R2}; 2; 03,00; P-WNL; 
A; TZ; Coz,0y; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {Rs}; 2; 03,00; P-WNL; 
{R1}, {Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; 03,—03; P-WNL; 
{R2}, {Ra}; 2; сз, —00; P-WNL; 
{R3}, {R4}; 2; --σο, σα; P-WNLs; 
H; УТ; Coz,0y; (Pay {R2}; 2; 00,03; P-WNLs; 
{Hi} {Rs}; 2; 03,00; P-WNL; 
{R1}, (Ray; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; 03,—03; P-WNL; 
{R2}, {R4}; 2; 03, —00; P-WNL; 
{R3}, {R4}; 2; —00,03; P-WNLs; 
Q; SR; Со; {Ра}, {Р}; 2; 00,03; P-WNLs; 
{R1}, {Rs}; 2; 03,00; P-WNL; 
{R1}, Ua); 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {R4}; 2; аз, —00; P-WNL; 
{Ез}, {R4}; 2; —00, 03; P-WNLs; 
G; XU; Со; {В}, {R2}; 2; 00,03; P-WNLs; 
IR {R3}; 2; 03,00; P-WNL; 
IR Uu); 2; 03,03; P-WNL; 
{Ro}, {R3}; 2; 03, —03; P-WNL; 
{R2}, {R4}; 2; аз, —00; P-WNL; 
{Rs}, {Ra}; 2; —00, 03; P-WNLs; 
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{Ro}, (F4) ; 
{Ёз} Й {Ra} ; 


03, —09; P-WNL; 
—00,03; P-WNLs; 


A; ГУ; os, C22; (Riy, (Rol; 2; 03,00; P-WNL; 
D; XS; os,T C22; (Fi) {R2}; 2; 03,00; P-WNL; 
У; DX; συ Τσε {Ει}, {12}: 2; оз,оо; P-WNL; 
C; YS; oy,Tos; {Ра}, {Р}; 2; 03,00; P-WNL; 
А; TZ; Сәг,0у {R1}, {R2}; 2; 00,05; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 

{Ri},{Ra}; 2; 03,03; P-WNL; 

{R2}, {R3}; 2; оз, оз; P-WNL; 

{R2}, {R4}; 2; оз, 00; P-WNL; 

{R3}, {R4}; 2; 700,03; P-WNLs; 

YT; Co4oy; (Riy {102}: 2; 00,05; P-WNLs; 
{Ri},{Rs}; 2; 03,00; P-WNL; 

H; {Ri}, {Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, –о0з; P-WNL; 

{R2}, {R4}; 2; оз, 00; P-WNL; 

{Ез}, {R4}; 2; 700,03; P-WNLs; 

Q; SR; Со; {R1}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 

(Fa), (Fa); 2; 03,03; P-WNL; 

{R2}, {R3}; 2; оз, оз; P-WNL; 

{R2}, {R4}; 2; оз, 00; P-WNL; 

{R3}, {Ra}; 2; 700,03; P-WNLs; 

G; XU; Сс; {R1}, {Р}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 

{R1}, {R4}; 2; оз,оз; P-WNL; 

{R2}, {R3}; 2; оз, —оз; P-WNL; 

2: 
2: 
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А; ГУ; o2,7C2z; {Ву},{Во}; 2; 03,00; P-WNL; 
D; XS; о»,7 С; {R1}, {R2}; 2; 03,00; P-WNL; 
P; UR; e5,7 C22; {R1}, (Ho) i 2; 03,00; P-WNL; 
B; ZT; ex, T C22; (R3) , (H3) i 2; 03,00; P-WNL; 
X; DX; συ Τσο {В1},{Е2}; 2; σα;σο; P-WNL; 
А; ZU; συ Tos; {Ri},{R2}; 2; 03,00; P-WNL; 
A; TZ; Cozoy; {R1}, {R2}; 2; 00,03; P-WNLs; 
{Ri},{Rs}; 2; 03,00; P-WNL; 
{R1}, {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —оз; P-WNL; 
{R2}, {Ва}; 2; оз, 700; P-WNL; 
{Вз}, (Fa) ; 2; 700,03; P-WNLs; 
G; XU; Co40y; {R1}, {R2}; 2; 00,03; P-WNLs; 
{Ri},{Rs}; 2; 03,00; P-WNL; 
(Fa), {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, 703; P-WNL; 
{R2}, {Ва}; 2; оз, 700; P-WNL; 
{R3}, {R4}; 2; 700,03; P-WNLs; 
SG 29 
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A; ГУ; o2,7C2z; {R1}, {R2}; 2; 03,09; P-WNL; 

D; XS; o2,7C2z; {R1}, {R2}; 2; 03,09; P-WNL; 

Р; UR; oz,T C22; {Ri, Ri}, (Fo, Ro}; 4; Гзо, — 1,2; DP; 

В; ZT; oz T C22; (Ri, Ri}, (Fo, Ro}; 4; Vajo, Го; DP; 

X; PX; σι σα; {Ri}, {Ro}; 2; 03,09; P-WNL; 

Е; TR; συ Τσε: (Fa, Ра}, (Fo, Ro}; 4; –1Гз,о, -iT'0,2; DP; 0 

А; ΓΖ; Со; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{R1}, Uu): 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {Ва}; 2; ση, —00; P-WNL; 
{Rs}, {R4}; 2; --σο, σι; P-WNLs; 

G; XU; Coz,0y; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; оз, 00; P-WNL; 
{Ri}, {R4}; 2; 03,03; P-WNL; 
{R2}, (t3) ; 2; оз, —03; P-WNL; 
{R2}, {Ва}; 2; ση, —00; P-WNL; 
Lits]. {R4}; 2; --σο, 03; P-WNLs; 


202102.00016v1 


chinaXiv 


SG 30 


Accidental degeneracies on high symmetry line 


ГҮ: 


XS; 


LX; 


TR; 


TZ; 


* XU: 


, 


05,7 C22; {Ri}, {R2}; 
05,7 C22; {Ri}, (H2) ; 
vy σα; (Ri), {Πο}: 
Oy,T Ox; {Ri}, {Ro}; 
Crz,0y; {Ri}, {R2}; 
{Ri}, {Ra}; 
{Ri} {R4}; 
{Ra}, {Ra}; 
{R2}, (Ray; 
{Ra}, {Ra}; 
Cozy; {Ri}, {R2}; 
{Ri}, {Ra}; 
{Ri}, {Ra}; 
{Ra}, {Ra}; 
{R2}, {Ва}; 
{Ra}, {Ra}; 


03,00; 
03,00; 
03,00; 
03,00; 
00,03; 
03,00; 
03,03; 
03, 03; 
03, —00; 
—00, 03; 
00,03; 
03,00; 
03,03; 
03, 03; 
03, —00; 


—00, 03; 


P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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SG 31 
Accidental degeneracies оп high symmetry line 
A; ГУ; 22,7 Сз; {Ri}, {Re}; 2; 03,00; P-WNL; 
Di XS; 03,7 Caz; {Ri}, {Ra}; 2; 03,00; P-WNL; 
У; PX; συ Τσο {Ri}, {Ro}; 2; 03,00; P-WNL; 
А; ZU; συ σα; (Ri Ri}, (Ro, Ro}; 4; Гз,о, —iT'o,2; DP; 0 
А; TZ; Cosoy; {R1}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {Rs}; 2; 03,00; P-WNL; 
{Ri}, (Ray; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, оз;  P-WNL; 
{Ro}, {Ra}; 2; 03,-00;  P-WNL; 
{Rs}, {Ra}; 2; —00,03; P-WNLs; 
С; XU; Caz,04; {Ri}, {Ro}; 2; 00,03; P-WNLs; 
{R1}, {Rs}; 2; 03,00; P-WNL; 
{Ri}, {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; 03, —03; P-WNL; 
{R2}, (Ray; 2; оз, —00; P-WNL; 
{R3}, {Ra}; 2; —00, 033 P-WNLs; 
SG 32 
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A; ГУ; os, C22; {Ri}, {R2}; 2; σα; σο; P-WNL; 
В; ZT; oz T Caz; {Ri}, {Βα}; 2; 03,00; P-WNL; 
У; IX; σι σαι {Ri}, {Ro}; 2; 03,00; P-WNL; 
А; ZU; συ σα {Ri}, (Ro) i 2; σα; σο; P-WNL; 
А; TZ; Caso; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{Ri}, {Rs}; 2; 03,00; P-WNL; 
{R1}, {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{Ro}, {Ra}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 
Q; SR; Caz,0y,E; {Rs}, {Re}; 2; σα, -ἴσο;σο; P-WNL; 
{Rs}, {R7}; 2; оо, —103,00; P-WNLs; 
{Rs}, {Аз}; 2; оз, —103,00; P-WNL; 
{Re}, {R7}; 2; —оз, —юз, во; P-WNL; 
{Re}, {Rs}; 2; --σο, —юз, во; P-WNLs; 
{R7}, {Rs}; 2; оз,ісо, осо; — P-WNL; 
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A; ГУ; o, T Cos. {Ri}, {Р}; 2; 03,003 P-WNL; 
В; ZT; o; T C22; (Ri Ri}, (Fo, R2}; 4; Гзо, —iPoo; РР; 
У; TX; συ Τσο {Ri}, {Ro}; 2; 03,00; P-WNL; 
E; TR; oy,To2; (Ri, Ri}, (Fo, R2}; 4; —iT'a o, —Й`о,2; ОР; 
A; ΓΖ; Со; {В1},{82}; 2; 00,03; P-WNLs; 
{Ri} {Rs}; 2; 03,00; P-WNL; 
{R1}, {Ra}; 2; 03,03; P-WNL; 
{Ro}, {R3}; 2; 03, —03; P-WNL; 
{R2} , {Ra}; 2; 03, —Go; P-WNL; 
Uis) , {Ra}; 2; —00,03; P-WNLs; 
Q; SR; С:,су,Е; {Rs}, {R6}; 2; оз, —ioo, 00; P-WNL; 
{Rs}, {R7}; 2; co, —i03,00; P-WNLs; 
{Rs}, {Rs}; 2; оз, —403,00; P-WNL; 
{Re} {R7}; 2; —03, —103,00; P-WNL; 
{Re}, {Rs}; 2; —00, —103,00; P-WNLs; 
{Rr}, {Rs}; 2; σα, ἴσο, со; P-WNL; 
SG 34 
Accidental degeneracies on high symmetry line 
A; ГУ; ox T C22; {R1}, (R2) ; 2; дз, 00; P-WNL; 
P; UR; σε, Co;; (R4) , {Πο}: 2; –іоз, со; P-WNL; 
У; DXboyTos {R1}, {R2}; 2; 03,20; P-WNL; 
E; ТВ; συ Τσο; (Ri), {Ra}; 2; —io3,00;  P-WNL; 
A; TZ; Coz,0y; {Ri}, (Ro); 2; 00,03; P-WNLs; 
{Ri}, {Аз}; 2; 03,00; P-WNL; 
{R1}, {Ra}; 2; оз, оз; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {Ва}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; 709,03; P-WNLs; 
Q; SR; C»,,0c,,E; {Rs}, (Ho) ; 2; оз, —i00,00; P-WNL; 
{Rs}, {R7}; 2; оо, —103,00; P-WNLs; 
{Rs}, {Rs}; 2; оз, —103,00;  P-WNL; 
{Πο}, (Rz) ; 2; –оз, —i03,00; P-WNL; 
(Re) {Rs}; 2; --σο, —юз, со; P-WNLs; 
{R7}, (Ha); 2; 03,100,709; — P-WNL; 
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{А1}, {R2}; 2; оо, оз; P-WNLs; 
[y .(RsY; 2; 03,00; P-WNL; 
A; TZ; Cav; {R1}, {Ва}; 2; оз,оз; P-WNL; 
{R2}, {R3}; 2; оз, -σα; P-WNL; 
{R2}, {R4}; 2; оз, 00; P-WNL; 
{Rs}, {R4}; 2; —00, 03; P-WNLs; 
{А1}, {R2}; 2; оо, оз; P-WNLs; 
{Πι}, {Ез}; 2; 03,00; P-WNL; 
H; ҮТ; Oy {R1}, {Ва}; 2; оз,оз; P-WNL; 
{R2}, {R3}; 2; оз, —вз; P-WNL; 
{R2}, {R4}; 2; оз, 00; P-WNL; 
{Ra}, {Ra}; 2; —00, 03; P-WNLs; 
D; SR; Coz; {Ri}, {R2}; 2; оз; C-1 WP; 1 
А; ZT; συ σα; {Ri}, {R2}; 2; оз,оо; P-WNL; 
X; ГУ; συ σαι {Ri}, {Р}; 2; 03,00; P-WNL; 
A; ГА; o2,7 C22; {Ri}, {R2}; 2; 03,00; P-WNL; 
B; ZB; оТ Оз; {Ri}, {R2}; 2; 03,00; P-WNL; 
С; TG; os, Coz; {Ri}, {R2}; 2; 03,00; P-WNL; 
Е; YF; 02,7 Coz; (Fa) {R2}; 2; 03,00; P-WNL; 
Е; TE; συ σα; {Ri}, {R2}; 2; 03,00; P-WNL; 
С; УС; συ σα; {Ri}, {12}: 2; 03,00; P-WNL; 
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A; ΓΖ; Coz,cy; {Ril, {Ro}; 2; σο, σα) 
{Ri}, {Rs}; 2; 03,00; 
{Ri}, {R4}; 2; 03,03; 
{R2}, {Вз}; 2; 03, —03; 
{R2}, {R4}; 2; оз, —00; 
{Rs}, {Ва}; 2; —00, 03; 

Н; УТ; Co40y; {R1}, {R2}; 2; 00,03; 
{R1}, {Rs}; 2; 03,00; 
im). (Ray; 2; 03,03; 
{R2}, {R3}; 2; 03, —03; 
{R2}, {R4}; 2; оз, —00; 
{Rs}, {Аа}; 2; —00, 03; 

D; SR; С»; {Ri}, {Ro}; 2; 03; 

А; ZT; оу, Tos; (Ra, Ri] , (Ro, Ro}; 4; Гзо, —Го,2; 

X; ГҮ; συ Τσο {R1}, {R2}; 2; 03,00; 

Δ; ГА; es, T Cos; {R1}, {Βα}; 2; 03,00; 

F; YF; oz TO; {R1}, Ra}: 2; 03,00; 

E; TE; cy, Tos; {Ri, Ri}, (Ho, Ro}; 4; Гзо, -1Γο,; 

C; УС; σι Tos; (Ri), {Πο}: 2; 03,00; 
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A; ΓΖ; Coz0y; (Riy {R2}; 2; 009,03; | P-WNLs; 
{Ri}, {R3}; 2; 03,00; P-WNL; 
{Ri}, {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, ^03; P-WNL; 
{R2}, {Ra}; 2; оз, ^00; P-WNL; 
{R3}, {Ra}; 2; –оо, оз; P-WNLs; 
Н; УТ; Co40y; {ЁВу},{Во}; 2; 00,03;  P-WNLs; 
{Ri}, {R3}; 2; 03,00; P-WNL; 
{Ri}, (F4) 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, ^03; P-WNL; 
{R2}, {Ва}; 2; оз, ^00; P-WNL; 
{R3}, {R4}; 2; –оо, оз; P-WNLs; 
D; SR; C22; {Ri}, {R2}; 2; оз; C-1 WP; 
X; ГУ; συ σα; {Ri},{Ro}; 2; 03,00;  P-WNL; 
A; ΓΔ; o2,7C2z; {R1}, {R2}; 2; 03,00; P-WNL; 
Е; YF; oz T C22; {Ri}, {R2}; 2; 03,00; P-WNL; 
C; УС; σι Τσε; {R1}, {R2}; 2; 03,00; P-WNL; 
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A; TZ; oxToj Unies 
H; ҮТ; оком (RY. (Rs); 
А; ZT; д. Cay; {Ri}, {R2}; 
X; ГУ; 02,7 Cay; {R1}, {Ro}; 
Δ; TA; Сэ,,0.; {Ri}, {Re}; 


03,00; P-WNL; 
03,009; P-WNL; 
03,00; P-WNL; 
03,00; P-WNL; 
70,03; P-WNLs; 


E; TE; 02,7 Coy; [Ry {R2}; 
C; YC; 


03,00; P-WNL; 
703,00; P-WNL; 


2: 
2: 
2: 
2: 
2: 
{Ri}, {R3}; 2; 03,00; P-WNL; 
{Ri},{Ra}; 2; 03,03; P-WNL; 
{R2}, {Rs}; 2; оз, —оз; P-WNL; 
{R2}, {R4}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 
B; ZB; Coy,04; {R1}, {R2}; 2; 00,03; P-WNLs; 
{Ра}, {R3}; 2; 03,00; P-WNL; 
{R1}, {Ва}; 2; 03,03; P-WNL; 
{Πο}, (Fa) ; 2; оз, —оз; P-WNL; 
{R2}, {R4}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 
G; TG; Со»; {R1}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{R1}, {Ва}; 2; 03,03; P-WNL; 
{Πο}, (Fa) ; 2; оз, —оз; P-WNL; 
{R2}, {R4}; 2; оз, —00; P-WNL; 
{Rs}, {R4}; 2; —00, 03; P-WNLs; 
Е; ҮЕ; Соус»; {R1}, {R2}; 2; 00,03; P-WNLs; 
(Ri) {Rs}; 2; 03,00; P-WNL; 
{R1}, {Ва}; 2; 03,03; P-WNL; 
{R2}, {Rs}; 2; оз, 703; P-WNL; 
{Ro}, {R4}; 2; оз, 00; P-WNL; 
{Rs}, {R4}; 2; 700,03; P-WNLs; 
2: 
2: 


GT Coy; {R1}, {R2}; 
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TZ; 


; YT: 


ZT; 
TY; 
ГА; 


ZB; 


TG; 


YE; 


TE; 
YC; 


05,105; {R1}, {R2}; 
05,102; {R1}, {R2}; 
G.T Cay; {Ri}, {Ro}; 
02,7 Coy; {Ri}, {Ra}; 
ὤνισα; {Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
ὤνισα; {Ri}, {Ro}; 
{R1}; {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
ὤνισα; {Ri}, {Ro}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Ез}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Cayce; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{Ro}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
σε Coy; {Ri}, {Ro}; 
оТ Cay; {Ri}, {R2}; 


03,90; 
—03, 00; 
03,00; 
03,00; 
00,03; 
03,00; 
03,03; 
03,—03; 
03, —00; 
—00,03; 
00,03; 
03,00; 
03,03; 
03,—03; 
03, —00; 
—00,03; 
00, —03; 
03, —00; 
03,—03; 
03,03; 
03,00; 
—00, —03; 
00, 03; 
03, —00; 
03, 03; 
03,03; 
03,00; 
—00, —03; 
03,00; 


03,00; 


P-WN 
P-WN 
P-WN 
P-WN 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
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YE; 


; YC; 


; Os, Toz; {Ri}, {Ro}; 
105705 {Ri}, {R2}; 
102,7 Cay; {Ri}, {Ro}; 
; боо»; {R1}, {Reo}; 


{Ri}, {Ra}; 
{Ri}, {Ra}; 
{Ra}, {Ra}; 
Uis) {Ra}; 
{Ra}, {Ra}; 
Сэ,0«; {Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ri} {Ra}; 
{Ra}, {Ra}; 
{R2}, {R4}; 
{Аз} , {R4}; 
92,7 Coy; {Ri} {R2}; 


03,00; 
03,00; 
03,00; 
00, 03; 
03,00; 
03,03; 
03, 03; 
03, 00; 
—00, 03; 
00, 03; 
03,00; 
03,03; 
03, 03; 
03, 00; 
—00, 03; 


03,00; 


P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
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A; ΓΖ; o2,To2; {Ri}, (Fa) ; 2; σα, σο; P-WNL; 
Н; УТ; оз,То; {R1}, (Bao) i 2; 93,00; P-WNL; 
У; ГУ; o4,T Cay; {Ri}, {Βα}; 2; σα; 00; P-WNL; 
A; ГА; Coy,04; {R1}, {В}; 2; 00,03; P-WNLs; 
{Ri}, {Аз}; 2; 03,90; P-WNL; 
{Ri}, {R4}; 2; 03,03; P-WNL; 
(Ha) {R3}; 2; 03,-03; P-WNL; 
{R2}, {Ва}; 2; оз, -σο; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 
Е; ҮЕ; Co0.; {R1}, {R2}; 2; оо, —03; P-WNLs; 
(R1) {R3}; 2; σα, -σο; P-WNL; 
{R1}, {R4}; 2; оз, 03; P-WNL; 
{R2}, {R3}; 2; 03,03; P-WNL; 
{R2}, {R4}; 2; 03,005 P-WNL; 
(Fa) , (R4) ; 2; --σο,--σαι P-WNLs; 
C; YC; в. Ту; {R1}, {R2}; 2; 03,00; P-WNL; 
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А; TZ/TA; Coz,oy; {В1},{82}; 2; 00, 03; 
{R1}, {R3}; 2; оз, 00; 
{R1}, {R4}; 2; оз, оз; 
{R2}, {R3}; 2; оз, —03; 
{R2}, {R4}; 2; оз, —00; 
{Rs}, {R4}; 2; —00, 03; 
G; XG/XY; C22,0y; {R1}, {R2}; 2; 00, 03; 
{R1}, {R3}; 2; 03:00; 
{R1}, {R4}; 2; osos; 
{R2}, {R3}; 2; оз, —03; 
{R2}, {R4}; 2; оз, —00; 
{Rs}, {R4}; 2; —00, 03; 
H; YH/YX; C22,0y; {R1}, {R2}; 2; 00, σα; 
{R1}, {R3}; 2; оз, 00; 
{R1}, {R4}; 2; оз, оз; 
{R2}, {R3}; 2; оз, —03; 
{R2}, {R4}; 2; оз, --σο; 
{Rs}, {R4}; 2; —00, 03; 
Q; ZQ; Cos0y; {R1}; {R2}; 2; 00,03; 
{R1}, {R3}; 2; оз, 00; 
{R1}, {R4}; 2; оз, оз; 
{R2}, {R3}; 2; оз, —03; 
{R2}, {R4}; 2; оз, —00; 
{R3}, {R4}; 2; —00, σα; 
У; ГХ/ГУ; σι σα; {R1}, {Re}; 2; 03,00; 
С; YC/YZ; συ, σα {R1}, {R2}; 2; σα, 00; 
А; ZA/ZY; σι Tos; (Ri), {Πο}: 2; 03,00; 
U; XU; σι σα; {R1}, (Ra) ; 2; 0з, 00; 
A; ГУ/ГА; 05,7 Coz; (Ri) , {R2}; 2; 03,00; 
D; XD/XZ; ox,T C22; (Ri), (Ha) ; 2; 03,00; 
B; ZB/ZX; о» Л Сз; {Πι}, (Ha) i 2; 03,00; 
В; YR; 92,7 C22; {Ri}, {R2}; 2; оз, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
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A; TZ/TA; Caz,oy; (Fa) (s) 2; 00,08; P-WNLs; 
{R1}, {R3}; 2; cs, co; P-WNL; 
{Ri}, {Ва}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; 03, —03; P-WNL; 
{R2}, {R4}; 2; оз, —00; P-WNL; 
{Rs}, {R4}; 2; --σο; 03; P-WNLs; 
Q; ZQ; Caz,0y,E; {R5}, {Re}; 2; σα, —ioo, oo; P-WNL; 
{Rs}, {R7}; 2; оо, —io3, oo; P-WNLs; 
{Rs}, {Rs}; 2; оз, —103, 00; P-WNL; 
{Πο}, {R7}; 2; —03, —io3, во; P-WNL; 
{Πο}, {Rs}; 2; --σο,--ἴσα,σο; P-WNLs; 
{R7}, {Rs}; 2; 03,100,009; Р-ММІ; 
У; ГХ/ГУ; συ Tos; {Ri}, {Ra}; 2; σα, 00; P-WNL; 
U; XU; συ σα {Ri}, {Βα}; 2; —ios, 00; P-WNL; 
A; TY/TA; o; T C22; {В1},{Е2}; 2; 03,00; P-WNL; 
R; YR; σα C22; (Ri) {Πο}: 2; —io3,00; P-WNL; 
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А; ГА/ГХ; Coz,0y; {R1}, {R2}; 2; 00,05; P-WNLs; 
{R1}, {Rs}; 2; 03,00; P-WNL; 
{R1}, {Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, 703; P-WNL; 
{R2}, {Ra}; 2; оз, 700; P-WNL; 
{R3}, {Ra}; 2; 700,03; P-WNLs; 
G; XG; Coz;0y; {Πι},{Β2}; 2; σο;σα; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
(Fa) (Ra); 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {R4}; 2; оз, 700; P-WNL; 
{R3}, {Ra}; 2; 700,03; P-WNLs; 
P; TW; Caz; {Ri}, {R2}; 2; оз; C-1 WP; 1 
У; ГУ/ГХ; σν Τσο; {Ра}, {R2}; 2; 3,00; P-WNL; 
F; XF; συ σα; {R1}, {R2}; 2; 03,00; P-WNL; 
A; ГА/ГХ; o2,7 С; {R1}, {R2}; 2; 03,00; P-WNL; 
U; RU; 02,7 C22; {Ri} {R2}; 2; 03,00; P-WNL; 


364 
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А; ГА/ГХ; C2z,0y; {R1}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{Ri},{Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {Ва}; 2; оз, 700; P-WNL; 
{R3}, {Ra}; 2; 700,03; P-WNLs; 
G; XG; Co;,0y; {R1}, (Roy; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{Ri},{Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; σα, -σα; P-WNL; 
{R2}, (Fa) ; 2; оз, 700; P-WNL; 
{R3}, {Ra}; 2; 700,03; P-WNLs; 
P; ТУ; Caz; {Ri}, {R2}; 2; оз; C-1 WP; 1 
X; ГУ/ГХ; oy,To2; {R1}, {R2}; 2; 03,00; P-WNL; 
P2998 συ σα {Βι}, {Βα}; 2; 03,00; P-WNL; 
A; ГА/ГХ; 05,7 Coz; (Fa) (Roy; 2; 03,00; P-WNL; 
U; XU; σα Cz; {Ri}, {R2}; 2; 03,00; P-WNL; 


SG 46 


chinaXiv 


Accidental degeneracies on high symmetry line 


А; ГА/ГХ; Coz,0y; {R1}, {R2}; 2; 00,05; P-WNLs; 
{R1}, {Rs}; 2; 03,00; P-WNL; 
{R1}, {Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, 703; P-WNL; 
{R2}, {Ra}; 2; оз, 700; P-WNL; 
{R3}, {Ra}; 2; 700,03; P-WNLs; 
G; XG; Coz;0y; {Πι},{Β2}; 2; σο;σα; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
(Fa) (Ra); 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {R4}; 2; оз, 700; P-WNL; 
{R3}, {Ra}; 2; 700,03; P-WNLs; 
P; TW; Caz; {Ri}, {R2}; 2; оз; C-1 WP; 1 
У; ГУ/ГХ; σν Τσο; {Ра}, {R2}; 2; 3,00; P-WNL; 
F; XF; συ σα; {R1}, {R2}; 2; 03,00; P-WNL; 
A; ГА/ГХ; o2,7 С; {R1}, {R2}; 2; 03,00; P-WNL; 
U; RU; 02,7 C22; {Ri} {R2}; 2; 03,00; P-WNL; 
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A; ГУ; Coy,05,17 ; {R1}, (Fo); 2; 00,03,00; 
{Ri}, {R3}; 2; оз, оо, оо; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2} , {R3}; 2; 03, —03, 00; 
{R2} , {R4}; 2; оз, —00, 00; 
{R3} , {R4}; 2; --σο, оз, 00; 
D; XS; Coy,oz,IT; {R1}, (Ha); 2; 00,03, 00; 
{Ri}, {R3}; 2; 03:00:00; 
{Ri}, {R4}; 2; оз, оз, со; 
{R2}, {R3}; 2; σα, —03, 00; 
{R2} , {На}; 2; оз, —00, 00; 
(is) (Ray; 2; —00, 03, 00; 
P; UR; Coy,05,17 ; {R1}, (Ha); 2; со, 03, 90; 
{Ri}, {R3}; 2; 03, со, 00; 
{Ri}, {Ra}; 2; σα, σα, 00; 
{R2}, {R3}; 2; σα, —03, 00; 
{R2} , {R4}; 2; оз, —00, 00; 
{R3} , {R4}; 2; --σο, оз, 00; 
В; ZT; Coy,oz,IT; (Fal, (Ha); 2; 00,03, 00; 
{Ri}, {R3}; 2; 03, со, со; 
{Ri}, {Ra}; 2; оз, оз, со; 
{R2}, {R3}; 2; оз, -03,00; 
{R2} , {Ra}; 2; оз, —00, σο; 
{Ез}, {Ва}; 2; —00, σα, 00; 
X; DX; Со. IT; {Ri}, (Ho) ; 2; 00, оз, бо; 
{R1}, {R3}; 2; оз, 0%, Go; 
{R1}, {Ва}; 2; оз, оз, σο; 
{R2} , {R3}; 2; оз, —оз, 00; 
{R2} , {R4}; 2; оз, —00, 00; 
{119}, (Ray; 2; —00, 03, 00; 
C; YS; Cos,04,IT; {R1}, {R2}; 2; 00,03,00; 
{Ri}, {Аз}; 2; оз, 00, со; 
{Ri}, {R4}; 2; оз, оз, со; 
{R2} , {R3}; 2; оз, —03, 00; 
{R2} , {На}; 2; оз, —00, 00; 
{Rs} , {На}; 2; —00, σα, 00; 
Е; TR; Cos,02,IT; {Е}, {R2}; 2; 00,03, 00; 
{Ri}, {Из}; 2; оз, 00, со; 
{Ri}, {Ва}; 2; 03,03, со; 
{R2} , {R3}; 2; σα, —03, 00; 
{R2} , {На}; 2; оз, —00, 00; 
{R3}, {Ra}; 2; —00, 03, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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А; ZU; 


Н; УТ; 


Q; SR; 


G; XU; 


Cos ,0z,1T ; 


; C2z,0y1T; 


C2z,0y1T; 


C2z2,0y IT; 


C2z,0y IT; 


Iy {R2}; 
{Ri}, Uis); 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ra}; 
{Rs}, {R4}; 
{Ri}, {R2}; 
{Ri} {Rs}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 
{Ri}, {R2}; 
{Ri} {Rs}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ra}; 
Un), {R2}; 
{R1}; {Rs}; 
{Ri}, Uu); 
{R2}, {R3}; 
{R2}, {Ra}; 
{Rs}, {Ra}; 
{Fi} {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {Ra}; 
{Rs}, {Ra}; 


; 00, 03, 00; 


03,00, 00; 
03,03, 00; 
03, —03,00; 
03, —00, 00; 
—00, 03, 00; 
00, 03, 00; 
03, 00, 00; 
03, 03, 00; 
03, —03, 00; 
03, —00,00; 
—00, 03, 00; 
00, 03, 00; 
03, 00, 00; 
03, 03, 00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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А; ГУ; С2у,о»ГТ; (Riy, {R2}; 2; σο, оз, 00; P-WNLs; 
{R1}, {R3}; 2; оз, 00, 00; P-WNL; 
{Ri} {R4}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; 03,-03,00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03,0%; P-WNLs; 
P; UR; o;,Ca IT; {19}, (Fa) ; 2; —103, 00,00; P-WNLs; 
{R2}, {R6}; 2; —00, 03,00; P-WNL; 
{R2}, {Rs}; 2; —10з,03, 00; P-WNL; 
{R4}, {R6}; 2; юз, 03,0%; — P-WNL; 
{Ra}, {Rs}; 2; ἴσο, σα, 00; P-WNL; 
{Rs}, {Rs}; 2; —i03, —00, со; P-WNLs; 
У; DX; Cos,oy,I7T; {Ri} {R2}; 2; 00,03,00; P-WNLs; 
{R1}, {R3}; 2; 03,00, 00; P-WNL; 
{Ri} {R4}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; 03,-03,00; P-WNL; 
{R2}, {R4}; 2; σα, -σο;σο; P-WNL; 
{Вз}, {R4}; 2; —00,03,00; P-WNLs; 
E; TR; 02,Cox,.IT; {В} ,{В4}; 2; i03,00,00; P-WNLs; 
{R2}, {Re}; 2; ioo, 03,0%; — P-WNL; 
{R2}, {Rs}; 2; ἴσα, σα, σο; P-WNL; 
{R4}, {Re}; 2; —io3,03,00; P-WNL; 
(Ra) {Rs}; 2; --ἴσο,σα,σο;  P-WNL; 
{Re}, {Rs}; 2; 03, –со,оо; P-WNLs; 
А; TZ; C22,0y, IT; {Ri}, {R2}; 2; оо, оз, со; P-WNLs; 
{R1}, {R3}; 2; 03, 00, 00; P-WNL; 
{Ri}, {Ra}; 2; 03, 03, 00; P-WNL; 
{R2}, {R3}; 2; σα, —0з, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, (Ray; 2; —00, 03,00;  P-WNLs; 
Q; SR; o5,Co;, IT; {В2} , (Ra) ; 2; d03,00,00; P-WNLs; 
{R2}, {Re}; 2; ἴσο, σα, 00; P-WNL; 
{R2}, {Rs}; 2; юз, 03,0%; — P-WNL; 
{Ra}, (He) ; 2; —ios, 03,00; P-WNL; 
{Ra}, {Rs}; 2; —ioo, 03,00;  P-WNL; 
{Re}, {Rs}; 2; i03, —00, 00; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; ГУ; Coy,0s,IT; {Ri}, {Βα}; 2; σο, σα, 00; 
{R1}, {R3}; 2; оз, оо, 00; 
{Ri}, {Ва}; 2; оз, 0з, со; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Аз}, {R4}; 2; —00, σα, 00; 
D; XS; Coy,0s,IT; {Ri}, {Βα}; 2; 00, σα, σο; 
{R1}, {R3}; 2; оз, со, со; 
{Ri}, {Ва}; 2; оз, 0з, со; 
{R2}, {R3}; 2; оз, --σα, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{Аз}, {Ва}; 2; —00, 0з, 00; 
X; DX; Cos,0;,,IT ; {Ri}, (Ha) ; 2; 00, 03, 00; 
{R1}, {R3}; 2; оз, о, 00; 
{Ri}, {Ва}; 2; 03,03, со; 
{R2}, {Rs}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, --σο, 00; 
{Аз}, {В}; 2; —00, оз, 00; 
C; YS; Coz,02,1T; {Ri}, {Re}; 2; 00, σα, σο; 
{Ri}, {R3}; 2; оз, со, со; 
{Ri}, {Ва}; 2; оз, 0з, со; 
{R2}, {R3}; 2; оз, —оз, 00; 
{Ro}, {Ra}; 2; оз, —00, 00; 
{Аз}, {R4}; 2; --σο, σα, Go; 
A; ΓΖ; Coz,04,IT; {R1}, {Πο}; 2; 00,03, σο; 
{Ri}, {R3}; 2; оз, то, σο; 
{Ri}, {Ra}; 2; оз, оз, σο; 
{Ro}, {R3}; 2; оз, —оз, 00; 
{Ro}, {Ra}; 2; оз, —00, 00; 
{Аз}, {R4}; 2; —00, оз, 00; 
Н; УТ; Coz,oy,IT; {Ri}, {Βα}; 2; 00,03, 00; 
{Ri}, {R3}; 2; оз, 00, со; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; оз, —0з, 00; 
{R2}, {Ва}; 2; оз, --σο, 00; 
{Аз}, {Ва}; 2; —00, оз, 00; 
Q; SR; Coz,0y,IT; (Fa) , (F2) ; 2; 00,03, 00; 
{Ri}, {R3}; 2; оз, 00, со; 
{R1}, {Ra}; 2; оз, оз, то; 
{R2}, {R3}; 2; оз, —0з, 00; 
{R2}, {Ва}; 2; оз, --σο, 00; 
(Ha) , {R4}; 2; —00, σα, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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G; XU; C22,0y,IT; {Ri}, {Ro}; 2; 
{Ri}, {Rs}; 2; 
{Ri}, {Ra}; 2; 
{Ra}, {Rs}; 2; 
{R2}, {Ra}; 2; 
{Rs}, {Ra}; 2; 


00,03,00; P-WNLs; 
03,00,00; P-WNL; 
03,03,00; P-WNL; 
03, —03,00; P-WNL; 
σα, —00,00; P-WNL; 
— 00,03,90; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; ГУ; Coy,0z, IT; (Fa) {R2}; 


Q; 


ИТ: 


; TX; 


ZU; 


; TZ; 


SR; 


[62η σα AT; 


Cos ,0z,IT; 


Cos σε 


Coz,0y, IT; 


Oy ‚Сә JT; 


Uh] {Rs}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{В}, {Βα}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
Uh] {Rs}; 
Iy (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, (Ray; 
{Ri}, {R2}; 
Hg {Rs}; 
im). (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
Uis) {Ва}; 
{Ri}, {R2}; 
{R1}, {R3}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R2}, {Ва}; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 


00,03, 00; 
03,00, 00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00, 03, 00; 
03, 00, 00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00, 00; 
—00, 93,90; 
103, 00, 00; 
100,03,00; 
103,03, 00; 
—103,03,00; 
—100, σα, 00; 


103, —00, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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SG 51 

Accidental degeneracies on high symmetry line 

A; ГУ; Coy,0s,IT; {Ri}, {Βα}; 2; 00,03,00; P-WNLs; 
{Ri}, {Βα}; 2; 03,00, 00; P-WNL; 
{Ri}, {Ra}; 2; 03,03, оо; P-WNL; 
{R2}, {Βα}; 2; аз, —03, 00; P-WNL; 
{R2}, (Fa) ; 2; 03, —00,00; P-WNL; 
{R3}, {Ra}; 2; —00,03,00; | P-WNLs; 

D; XS; Coy,0s,IT; {Ri}, {Βα}; 2; оо, σα, 00; P-WNLs; 
{Ri}, {Rs}; 2; 03,00, 00; P-WNL; 
{Ri}, (Ra); 2; 03,03,00; P-WNL; 
{R2}, {Rs}; 2; 03, —03, 00; P-WNL; 
{R2}, {Ra}; 2; оз, —00, 00; P-WNL; 
(Ha) , {Ra}; 2; —00,03,00; | P-WNLs; 

X; DX; Coz,oz,IT; {R1}, {R2}; 2; 00,03,00; P-WNLs; 
{Ri}, {Rs}; 2; 03,00, 00; P-WNL; 
(mi), {R4}; 2; 03,03,00; P-WNL; 
{R2}, {Rs}; 2; 03,-03,00; | P-WNL; 
{R2}, {Ra}; 2; оз, —00, 00; P-WNL; 
(Ha) , {Ra}; 2; —00,03,00; | P-WNLs; 

C; YS; Coz,02,IT; {Ri}, {Βα}; 2; 00,03, 00; P-WNLs; 
{Ri}, {Rs}; 2; оз, 00, 00; P-WNL; 
{Ri}, {Ra}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; 03,—03,00; P-WNL; 
{R2}, {R4}; 2; оз, —00,00; P-WNL; 
{R3}, {R4}; 2; —00,03,00; P-WNLs; 

Е; ТВ; Сео, IT; (Ho, Ra}, (Fo, Rs}; 4; Гоз, Гз,о, Гол; DP; 

А; ZU; Сео, IT; (Ho, Ra) , (Fo, Rs}; 4; Гоз, Гз,о, Гол; DP; 

A; ΓΖ; Coz,0y,IT; {Ri}, (Ra); 2; 00,03,00; P-WNLs; 
{Ri}, {R3}; 2; 03,00,00; P-WNL; 
{Ri}, {Ra}; 2; оз, оз, 003 P-WNL; 
{R2}, {Rs}; 2; оз, —03, 00; P-WNL; 
(Ra) , (Fa) ; 2; 03, —00,00; P-WNL; 
{R3}, {Ra}; 2; —00,03,00; | P-WNLs; 

Н; YT; Coz,0y,17; {Ri}, {Ro}; 2; оо, 03, 0903 P-WNLs; 
(Ri), {Rs}; 2; 03,00, 00; P-WNL; 
{Ri}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {Rs}; 2; оз, —03, 00; P-WNL; 
{R2}, {Ва}; 2; 03, —00,00; P-WNL; 
{R3}, {Ra}; 2; —00, 03,00; | P-WNLs; 

Q; SR; C22,04, IT; {R1}, {Ro}; 2; оо, 03, 00; P-WNLs; 
{Ri}, {Rs}; 2; 03,00, σο; P-WNL; 
{R1}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; 03, —03, 00; P-WNL; 
{R2}, {R4}; 2; 03, —00,00; P-WNL; 
{R3}, {Ra}; 2; —00, 03,003 P-WNLs; 
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G; XU; C2z,0y,I7T; {R1}, {R2}; 2; со,оз,со; P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{R1}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, во; P-WNL; 
{R2}, {R4}; 2; оз, —00, то; P-WNL; 
{Ra}, {R4}; 2; —00, 03, со; P-WNLs; 
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A; ГУ; Coy,05,1T; {Ri}, {Re}; 2; 00,03, 00; P-WNLs; 
{Hi} {Rs}; 2; 03,00, 00; P-WNL; 
{В}, (Ray; 2; 03,03,00; P-WNL; 
{R2}, {Πο}; 2; 03, —03,00; P-WNL; 
{R2}, {Ва}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03, 00; P-WNLs; 
P; UR; oz,Co,,IT; {R2, Ва}, (Fa, Re}; 4; —Гзз, Го,з, Гол; ОР; 0 
У; DX; Сәь,о:,ГТ; {Ri}, {Πο}: 2; 00,03, 00; P-WNLs; 
{Ri}, {Rs}; 2; 03,00, 00; P-WNL; 
{Ri}, {Ва}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; 03, —03,00; P-WNL; 
{R2}, {Ва}; 2; оз, —00, 00; P-WNL; 
{R3}, {Ва}; 2; —00,03,00; P-WNLs; 
А; ZU; Cos,0y,IT ; (Ro, Еа}, (Fe, Rs}; 4; Гоз, Гз,о, Toi; DP; 0 
A; TZ; CozoyIT; {R1}, {R2}; 2; 00,03, 00; P-WNLs; 
{Ri}, {R3}; 2; 03,00, σο; P-WNL; 
{Ri}, {Ra}; 2; 03,03, 003 P-WNL; 
{Ro}, {Πο}; 2; 03, —03,00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03,003 P-WNLs; 
Q; SR; oy,Coz,IT; {Бә}, {Ra}; 2; 103, 00, 00; P-WNLs; 
(H2) , {Πο}; 2; 170,03,00; P-WNL; 
{R2}, {Rs}; 2; 103, σα, σο; P-WNL; 
{Ra}, {Reo}; 2; —i03,03,00; P-WNL; 
{Ra}, {Rs}; 2; —i00, 03,003 P-WNL; 
{Re}, {Rs}; 2; 103, —00, 00; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; 


> 


ГУ; 


; TX; 


ZU; 
TZ; 


; XU; 


Cay ,02r IT; 


; Coy,0s,1T ; 


Cos ‚© ‚ГТ; 


Cos ,0y, IT ; 
C2z,0y, IT; 


C2z2,0y, IT; 


Un). {R2}; 
Un). {R3}; 
{Ri}, {Ва}; 
(is) {R3}; 
(Uis) {R4}; 
Uis) {R4}; 
{R1}, {R2}; 
Un). {R3}; 
{Ri} {Ra}; 
{R2}, {R3}; 
(Ra) {Ва}; 
Uis) {R4}; 
{Fi}, {R2}; 
{Ri}, {R3}; 
{R1}, {R4}; 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) {R4}; 
Lia, R4} ,{R6, Rs}; 
{Ri}, {R2}; 
Un). {Rs}; 
{Ri}, {R4}; 
{R2}, {R3}; 
Uis) {R4}; 
{Rs}, {R4}; 
{Ri}, {R2}; 
{Ri}, {R3}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
Uis) {Ra}; 


; 00, 03, 00; 


03,00, 00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00, 00; 
—00, 03, 00; 
00,03, 00; 
03,00, 00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
Го,з, Гз,о, Го,1; 
00, 03, 00; 
03, 00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00,00; 
— 00, 03, 00; 
00, 03, 00; 
03, 00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 


—00, 03, 00; 
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Accidental degeneracies on high symmetry line 


А; ГУ; Сәу,оь,1Т; {Ri}, {R2}; 2; 00,03, 00; 
{R1}, {Rs}; 2; 03,00, 00; 
{Ri}, {Ва}; 2; 03,03,00; 
{R2}, {Rs}; 2; σα, —03, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{Аз} (Ray; 2; —00, 03, 00; 
P; UR; o2,CayJT; (Ro, Вв}, (Ra, Rs}; 4; —iUa,o, Гоз, Гол; 
У; DUX; Coz,02,IT; (Fa) {R2}; 2; 00,03,00; 
{R1}; {Rs}; 2; оз, 00, 00; 
{Ri}, {Ва}; 2; 03,03,00; 
{R2}, {R3}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Rs}, {Ва}; 2; --σο, 03, 00; 
C; YS; Cox,04,IT; {Ri}, (Ro); 2: 00,03,00; 
Ut) {Rs}; 2; оз, 00, 00; 
Iy (Ray; 2; 03,03, 00; 
{R2}, {Rs}; 2; оз, —03, 00; 
{R2}, (Ray; 2; оз, —00, 00; 
{Rs}, {Ва}; 2; —00, 03, 00; 
Е; ТВ; Cos,0,,1T ; (Ro, Ва}, (Re, Rs}; 4; Гоз, Гз,о, Гол; 
А; ZU; Cos,0,,IT; (Ro, Ва}, (Ro, Rs}; 4; Гоз, Гз,о, Гол; 
A; ΓΖ; C22,0y, IT; {Ri}, {Πο}; 2; 00,03, 003 
{R1}, {R3}; 2; 03,00, 00; 
{Ri}, {Ra}; 2; 03,03,00; 
{R2}, {R3}; 2; σα, —03,00; 
{Ro}, {Ra}; 2; σα, —00,00; 
{Rs}, {Ra}; 2; —00, σα; 00; 
H; УТ; C22,04, IT; {Ri}, (Ro); 2; 00,03, ση; 
{iti} {R3}; 2; 03,00, 00; 
{Fi} (Ray; 2; σα, ση, 00; 
{R2}, {Rs}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Rs}, {Ва}; 2; —00, 03,903 
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Accidental degeneracies on high symmetry line 


A; 


Q; 


ГУ; 


= TX: 


; YS; 


TR; 
ZU; 


: FZ: 


SR; 


Coy,02,IT ; {Ri}, {R2}; 
{Hii}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 


; C2y,02,IT; {R2, Ra}, (Fio, Rs}; 
; Ca oz TT; { Бо, Ra) (Hio, Rs}; 
; Cay,0a, IT; {R1}, {R2}; 


{R1}, {Rs}; 

{Ri}, {Ва}; 

{R2}, {Rs}; 

{R2}, {Ва}; 

{Rs}, {Ва}; 

Cos IT; (Fa) {Βα}; 

{R1}, {Rs}; 

{Ri}, {Ва}; 

{R2}, {Rs}; 

{R2}, {Ва}; 

{Rs}, {Ва}; 
Cos,02,1T ; (Ra, Ra}, (Re, Ев}; 
Cos ,02,I T; (Ro, Ra}, (Ho, Rs}; 
Cas,05,IT ; {Ri}, {R2}; 

{Ri}, {R3}; 

{R1}, {R4}; 

{R2}, {R3}; 

{R2}, {R4}; 

{R3}, {Ва}; 
C22,0y, IT; {Ri}, {Ra}; 

{Ri}, {Rs}; 

{Ri}, (Ray; 

{R2}, {Rs}; 

{R2}, {Па}; 

{Rs}, {Ва}; 

Oy, C22,IT; (Ro, R4}, (Ro, Rs}; 


2; 
2; 
2; 
2; 
2; 
2; 
4; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 


00,03, 00; 
03,00, 00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00,03,00; 
Го,з, Гз,о, Loa; 
Го,з, Гз,о, Loa; 
00,03, 00; 
03,00, 00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00,03,00; 
—To,3, Гз,о, Го,1; 
—Го,з, Гз,о, Го,1; 
00, 03, 00; 

03, 00, 00; 
03,03,00; 

03, —03, 00; 
03; —00, 00; 
—00, 03, 00; 
00, 03, 00; 

03, 00, 00; 
03,03, 00; 

03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 


1Го,з, Гз,о, Го,1; 
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Accidental degeneracies on high symmetry line 


A; 


ГУ; 


; ОВ; 
; DX; 


; ТВ; 
; TZ; 


r YT: 
; SR; 
; XU; 


Cosa IT; {Ri}, {Πο}; 

Un). {R3}; 

{Ri} {Аа}; 

{R2}, {R3}; 

{R2}, {R4}; 

Uis) {R4}; 
Coy ,02,1IT; (Ra, Ев} ,{ Ва, Re}; 
Cos,02,IT; {Ri}, {Ro}; 

{Ri} {Rs}; 

{Ri} {Ra}; 

{R2}, {R3}; 

(Uis) {R4}; 

Uis) {R4}; 
C2s,0y, IT; (Ro, Rs} , (Ra, Re}; 
Coz,0y, IT; {Ri}, {Ro}; 

{Ri} {Rs}; 

{Ri} {Аа}; 

{R2}, {R3}; 

{R2}, (Fa) ; 

{Rs}, {Ва}; 
Crz,0yt1T; { Вл, Ra) , (Ro, Πα}; 4; 
C»;,0y,IT ; {Ri, Ro}, (Fs, Ra}; 4; 
Coz, IT; (Ri, Ra) , (Ro, Ra}; 4; 


р р dé р go їр Ge їр YY NYY р GR S  ю Ὁ Ὁ S 


00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00, 03, 00; 
Гз,з, — оз, Го,1; 
00, 03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00, 03, 00; 
—Гз,з, —iLo,3, Го,1; 
00, 03,00; 
03,00,00; 
03,03,00; 

03, —03, 00; 
03, —00,00; 
—00,03,00; 
Го,з, 3,3, Го,1; 
Гз,о, Го,з, Го,1; 
Го,з, Гз,о, Го,1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 

DP; 

DP; 
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Accidental degeneracies on high symmetry line 


A; 


ГУ; 


> ZT; 


TX; 


= VO: 
; TR; 


ZU; 


TZ; 


; XU; 


Coy,0s,IT; {Ri}, {R2}; 
{Ri}, {Ra}; 
{Ri}, {Ra}; 
{R2} , {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Coca IT; {R1}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ra}; 
{Ro}, {R3}; 
{R2}, {Ва}; 
{R3}, {Ra}; 
Cos,02,IT; {R1}, {R2}; 
{R1}, {R3}; 
Um). {Ва}; 
{R2} , {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
C3s,02,IT; (Ro, Ra) , (Ro, Rs}; 
C3s,02,IT; (Ro, Ra) , (Ro, Rs}; 
Cos,02,IT; {R1}, {R2}; 
{R1}; {Rs}; 
{R1}, {R4}; 
{R2}, {Rs}; 
{R2}, {R4}; 
{R3}, {Ra}; 
C22;0y,IT; {Ri}, {Βα}; 
{R1}; {Rs}; 
{R1}, {R4}; 
{R2}, {Rs}; 
{R2}, {Ra}; 
{Rs}, {Ва}; 
ο ΜΕ {Ri, Πα}, (Ro, Ra}; 


2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 


00, 93,90; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00, 03, 00; 
00,03, 00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00, 00; 
—00, 03, 00; 
00,03, 00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00, 00; 
—00, 03, 00; 
—To,3, Гз,о, Го,1; 
—To,3, Гз,о, Го,1; 
00,03, 00; 
03,00, 00; 
03, 03, 00; 
03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 
00, 03, 00; 
03, 00, 00; 
03, 03, 00; 
03, —03, 00; 
03, —00, 00; 
— 00, 03, 00; 


Го,з, 3,0, Го, 1; 
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Accidental degeneracies on high symmetry line 


A; 


Q; 


ГУ; 


; XS; 


TX; 


; YS; 


TZ; 


SR; 


Coca IT; {Ri}, {Βα}; 

{Ri}, {Rs}; 

{Ri}, {Ra}; 

{52}, {R3}; 

{R2}, {Ra}; 

{Rs}, {R4}; 
C3y,02,IT ; (Ro, Ra}, (Ro, Rs}; 
Cos,05,IT; {R1}, {R2}; 

{Ri}, {Rs}; 

{Ri}, {Ra}; 

{R2}, {Rs}; 

{R2}, {Ra}; 

{R3}, {Ra}; 
C3s,02,IT; (Ro, Ra) , (Ro, Rs}; 
Coz,0y, IT; (Fa) , {R2}; 

{Ri}, {Rs}; 

{Ri}, {Ra}; 

{R2}, {R3}; 

{R2}, {R4}; 

{R}, {R4}; 
o Coz ITT; (Ho, Ra}, (Ho, Rs}; 


2; 
2; 
2; 
2; 
2; 
2; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 


00, 03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00,03,00; 
Го,з, Гз,о, Го,1; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00, 03, 00; 
—Го,з, Гз,о, Го, 1; 
00, 03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00, 03, 00; 


1Го,з, Гз,о, Го,1; 
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Accidental degeneracies on high symmetry line 


A; 


ГУ; 


; ZT; 


; TX; 


ZU; 


s IZ; 


Cosa IT; {R1}, {Πο}; 
{Ri}, {R3}; 
{Ri} {Ra}; 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) {R4}; 
C5y,05, IT; {Ri}, {Πο}; 
Un) {R3}; 
{Ri} {R4}; 
(is) {R3}; 
{R2}, {R4}; 
Uis) {R4}; 
C»s,05,IT; {Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ri} {Ra}; 
{R2}, {R3}; 
(Uis) {R4}; 
Uis) {Аа}; 
C»s,02,IT; {Ri}, {Р}; 
{Ri}, {R3}; 
{Ri} {Ra}; 
{R2}, {Rs}; 
{R2}, {Ra}; 
{Rs}, {Ra}; 
C22,0y, IT; {Ri}, {R2}; 
{А1}, {R3}; 
{R1}, (Ra); 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) {R4}; 


1... 


Н Coz,0y,1T; (Ri, Ra}, (Ro, Rs}; 4; 


C2z,0y1T ; {Ri, R2} Й (Hs, Ra}; 4; 


; Cos 0 IT; { Ва, Ra}, (Ho, Ra}; 4; 


00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
— 00, 03, 00; 
00,03, 00; 
03,00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 


—00, 03, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 


Го,з, Гз,з, Го,1; DP; 
Гз,о, Го,з, Го,1; DP; 
Гоз, Гз,о, Го,1; DP; 
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Accidental degeneracies on high symmetry line 


A; 


ГУ; 


; XS; 


TX; 


YS; 
TR; 
TZ; 


; ҮТ; 


Coca IT; {Ri}, {R2}; 

{Ri}, {Аз}; 

{Ri}, {Ra}; 

{R2}, {Аз}; 

{R2}, {Ва}; 

{Rs}, {Ra}; 
Cry,0z17T; (Ro, Ва} , (Ro, Rs}; 
Сэ. IT; {R1}, {R2}; 

{fa} {Rs}; 

Uh). {R4}; 

{R2}, {Rs}; 

Uis) {Ва}; 

{Rs}, {Ва}; 
Cos,02,IT; {R5}, {R5}; 
Cos,0y,IT ; (Ro, Ев}, (Ra, Re}; 
Coz,0y, IT; {Ri}, {Βα}; 

{Ri}, {Rs}; 

{R1}, {R4}; 

{R2}, {Rs}; 

Uis) {R4}; 

{Rs}, {Ва}; 
Cozy IT; (R5, Ra} , (Ro, Ез}; 


2; 
2; 
2; 
2; 
2; 
2; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
4 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 


00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00, 03, 00; 
Го,з, U 3,0, L'o,1; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03, 00; 
03, —00,00; 
—00, 03, 00; 
—Го,2, il'o,3, —+Го,з; 
—Гз,з, —iLlo,3, Го,1; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 
03, —00,00; 
—00, 03, 00; 


Го,з, Гз,з, Го,1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 

DP; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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SG 61 
Accidental degeneracies on high symmetry line 
A; ГУ; Cs; cT IT; {Ri}, {Βα}; 2; 00,03, 00; P-WNLs; 
{Ri}, {Rs}; 2; 03,00, σο; P-WNL; 
{Ri}, {Ra}; 2; оз, дз, 00; P-WNL; 
{R2}, {Rs}; 2; оз, —03, 00; P-WNL; 
{R2}, {Ва}; 2; оз, —09,00; P-WNL; 
{R3}, {Ra}; 2; —09,03,00; P-WNLs; 
D; XS; C2y,02,IT; (Ho, Ra}, (Ro, Rs}; 4; Гоз, Гзо, Toi; DP; 0 
X; DX; Coo.IT; {R1}, {R2}; 2; 00,03, 00; P-WNLs; 
(Ri), {Rs}; 2; 03,00, 00; P-WNL; 
{Ri}, {Ra}; 2; 03,03, 00; P-WNL; 
{R2}, {Βα}; 2; 03, —03,00; P-WNL; 
{R2}, {R4}; 2; 03, —00, 00; P-WNL; 
{R3}, {Ra}; 2; —00,03,00; P-WNLs; 
А; ZU; Cos,0y,IT ; {R2, Ra}, (Ho, Rs}; 4; os; ao, Toi; DP; 0 
A; ΓΖ; Cozoy,IT; {Ri}, (Ro) ; 2; 00,03,00; P-WNLs; 
{Ri}, {Rs}; 2; оз, 00, 00; P-WNL; 
{Ri}, {Ra}; 2; 03,03, 00; P-WNL; 
{R2}, {Аз}; 2; оз, —03,00; P-WNL; 
{R2}, (Fa) ; 2; 03, —00,00; P-WNL; 
(Ha) , {Ra}; 2; —00,03,00; P-WNLs; 
H; YT; Coz,05,IT; (Ro, Ва} , (Ro, Rs}; 4; —Гоз, Гз,о, Го; DP; 0 
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Accidental degeneracies on high symmetry line 


A; ГУ; Coy,oz,IT; {Ri}, {Πο}; 2; 00,03, 00; 
{R1}; {Rs}; 2; 03,00, 00; 
{Ri}, {Ва}; 2; 03,03, 00; 
{R2}, {R3}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; 03, —00, 00; 
Uis) {Ва}; 2; —00, σα, 00; 
P; UR; C»y,02,17; (Ro, Πο}, (Fa, Rs}; 4; Гз,о, —iTo;3, Гол; 
X; DX; Coz z IT; {Ri}, {R2}; 2; 00,03, 00; 
{Ri}, {Rs}; 2; 03,00, 00; 
{R1}, {Ra}; 2; 03,03, 00; 
{R2}, {Rs}; 2; 03, —03, 00; 
{R2}, {Ra}; 2; 03, —00, 00; 
Uis) {Ва}; 2; —00, 03,00; 
C; YS; Cos,04,IT; (Ri, Ra) , (Ro, Ra}; 4; Гоз, Гз,о, Го,1; 
Е; ТВ; C2z,0y, IT; (Ho, Е}, (Ra, Rs}; 4; Гз,о, Го,з, Loa; 
A; ZU; C2z,0y, IT; (Fo, Ва}, (Ro, Rs}; 4; Гоз, Гз,о, Гол; 
A; TZ; C2z,0y,IT; (Fa) , (Ro) ; 2; 00,03,00; 
{R1}; {Rs}; 2; 03,00, 00; 
{Ri}, {Ва}; 2; 03,03, 00; 
{R2}, {R3}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; 03, —00, 00; 
{R3}, {Ra}; 2; —00, σα, σο; 
G; XU; С>.,о,ГТ; {Ri, Ra] , (Fo, Ra}; 4; Гоз, Гз,о, Гол; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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A; TZ Coy,oz,IT; {Πι}, {Πο}; 2; 00,03, 00; 
{Ri}, {Rs}; 2; 03,00, 00; 
{Ri}, {Ва}; 2; 03,03, 00; 
{R2}, {Rs}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
Uis) {Ва}; 2; —00, σα, σο; 
Н; УТ; Cozo0y,IT; {Ri}, {Πο}; 2; 00,03, 00; 
{Ri}, {Rs}; 2; 03,00, 00; 
im). {Ва}; 2; 03,03, 00; 
{R2}, {R3}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Rs}, {Ва}; 2; —00, 03,00; 
D; SR; Co4IT; {Ri}, (Raj); 2; 03,00; 
У; ГУ; Coz,o0z,IT; {Ri}, {Βα}; 2; 00,03, 00; 
Un) {Rs}; 2; 03,00, 00; 
{Ri}, {Ва}; 2; 03,03, 00; 
{R2}, {Ез}; 2; оз, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Rs}, {Ва}; 2; —00, 03,00; 
A; ГА; Coy,o2,IT; {Ri}, {Πο}; 2; 00,03,00; 
{R1}; {Rs}; 2; 03,00, 00; 
{Ri}, {Ra}; 2; 03,03, 00; 
{R2}, {R3}; 2; 03, —03,00; 
{R2}, {Ra}; 2; 03, —00, 00; 
{Ез}, {Ra}; 2; —00, σα, 00; 
B; ZB; Cay,0s,1T ; (Ho, Еа}, (Fo, Rs}; 4; Гоз, Гз,о, Гол; 
С; TG; Ca2y,05,17 ; (Ho, Еа}, (Eo, Rs}; 4; Гоз, Гз,о, Гол; 
Е; УЕ; Coy,04,IT; (Fa) , {Πο}; 2; 00,03, 00; 
{Ri} , {Rə}; 2; дз, σο, 00; 
{Ri}, {Ва}; 2; 03,03, 00; 
{R2}, {Rs}; 2; 03, —03,00; 
{R2}, {Ва}; 2; 03, —00, 00; 
{Rs}, {Ва}; 2; —00, 03,00; 
C; YC; Coz,oz,1T; {Ri}, {Πο}; 2; 00,03,00; 
{Ri}, {Rs}; 2; 03,00, 00; 
{Ri}, {Ва}; 2; 03,03, 00; 
{R2}, {Rs}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; 03, —00, 00; 
Uis) {Ва}; 2; —00, 03,00; 


383 


202102.00016v1 


chinaXiv 


SG 64 


Accidental degeneracies on high symmetry line 


A; TZ; 


Н; УТ; 


x; ГУ; 


A; ГА; 


В; ZB; 
G; TG; 
F; YF; 


С; УС; 


Coz,0y,1T; 


ο. σι] 


Cos ‚© AT; 


Coy ,0x IT; 


Cr σα AT; 
Coy ,0x IT; 
Coy,001T; 


Cos ,0z2,1T ; 


Un). {R2}; 
{Ri}, Uis); 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Un). {Βα}; 
{Ri}, {Rs}; 
im). {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
Ut) {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ro}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R2, Ra}, {Πο, Ев}; 
{R2, Ra} {Re, Ев}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
Uis) {Ва}; 
Πα} {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


00, 03, 00; 
03, 00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00,00; 
—00, 03, 00; 
00, —03, 00; 
03, —00, 00; 
03, —03,00; 
03,03,00; 
03,00,00; 
—00, —03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00, 03, 00; 
03, 00, 00; 
03,03,00; 
03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 
Го,з, Гз,о, Го,1; 
Гоз, =Гз,о, Toa; 
00, 03, 00; 
03, 00, 00; 
03, 03, 00; 
03, —03, 00; 
03, —00,00; 
—00, 03, 00; 
00,03, 00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 
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A; TZ; Coz0y,IT; {Ri}, {R2}; 2; со,оз,со; P-WNLs; 
{Ri} , {R3}; 2; оз, 00,00; P-WNL; 
{Ri} , {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {Rs}; 2; оз, —оз, оо; P-WNL; 
{R2}, {Ra}; 2; оз, —00,00; P-WNL; 
{Ез}, {Ва}; 2; —00, оз, со; P-WNLs; 
Н; УТ; Caz,oy JT; {Ri}, {R2}; 2; 00, 03,00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri} , {Ra}; 2; оз, оз, 00; P-WNL; 
{R2}, {Rs}; 2; оз, —оз, оо; P-WNL; 
{R2}, {Ra}; 2; оз, оо, со; P-WNL; 
{Ез}, {Ва}; 2; —00, оз, со; P-WNLs; 
D; SR; Co4IT; {R1}, {R2}; 2; 03,00; P-WNL; 
А; ZT; Coz, IT; {R1}, {R2}; 2; σο;σα;σο; P-WNLs; 
{Ri} , {R3}; 2; оз, 00,00; P-WNL; 
{Ri} , {Ra}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —оз, во; P-WNL; 
{R2}, {Ra}; 2; оз, —00,00; P-WNL; 
{Rs}, {R4}; 2; 700,03, со; P-WNLs; 
У; ГУ; Cos0;,I7T; {Ri}, {R2}; 2; 00, 03,00; P-WNLs; 
{Ri} , {R3}; 2; оз, 00,00%; P-WNL; 
{R1}, {Ra}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03, во; P-WNL; 
{R2}, {Ra}; 2; оз, —00, o0; P-WNL; 
{R3}, {Ra}; 2; —00, 03, во; P-WNLs; 
A; ГА; Coy,05,IT; {R1}, {R2}; 2; 00, 03,00; P-WNLs; 
{R1}, {R3}; 2; 03,00,00; P-WNL; 
{R1}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, во; P-WNL; 
{R2} , {Ra}; 2; оз, оо, во; P-WNL; 
{Ез}, {Ва}; 2; —00, оз, оо; P-WNLs; 
В; ZB; C»y,04,1T; {1}, {R2}; 2; σο,σα,σο; P-WNLs; 
{Ri}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri} {Ва}; 2; оз, оз, 00; P-WNL; 
{R2}, {Ез}; 2; оз, —оз, во; P-WNL; 
{R2}, {Ва}; 2; оз, —00,00; P-WNL; 
{Ез}, {Ra}; 2; —00,03,00; P-WNLs; 
G; TG; Cay,05,I7; {Ri}, {R2}; 2; 00, 03,00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri} , {Ra}; 2; оз, оз, 00; P-WNL; 
{R2}, {Rs}; 2; оз, —оз, во; P-WNL; 
{R2} , {Ra}; 2; оз, оо, со; P-WNL; 
{Ез}, {Ra}; 2; —00, оз, со; P-WNLs; 
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Е; YF; Coy,05,IT; (Fa) , {R2}; 2; 00, 03,00; P-WNLs; 
{R1}, {Аз}; 2; оз, 00,00; P-WNL; 
{R1}, {R4}; 2; оз, 03,00%; P-WNL; 
{R2}, {R3}; 2; оз, —оз, 00; P-WNL; 
{R2}, {Ra}; 2; оз, —00, оо; P-WNL; 
{Rs}, {R4}; 2; —00, 03, со; P-WNLs; 
Е; ТЕ; C2x,02,1T; {R1}, {R2}; 2; со,оз,оо; P-WNLs; 
{R1}, {Аз}; 2; оз, 00,00; P-WNL; 
{R1}, {R4}; 2; оз, 03,00; P-WNL; 
{R2}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, (Fa) ; 2; оз, —00,00; P-WNL; 
{R3}, {Ra}; 2; —00, 03, оо; P-WNLs; 
С; УС; C2,,04,1T; {R1}, {R2}; 2; σο,σα,σο; P-WNLs; 
{R1}, {R3}; 2; 03,00,00; P-WNL; 
{R1}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, со; P-WNL; 
{Ra}, {R4}; 2; —00, оз, со; P-WNLs; 
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A; TZ; 


Н; УТ; 


D; SR; 
x; ГУ; 


A; ГА; 


F; YF; 


С; УС; 


Coz,0y,1T; 


Coz,0y,1T; 


Coz, IT; 
Coz,0z, IT; 


Coy Ox IT; 


ον σα AT; 


Ο»α,σ:.1Τ; 


{R1}, {R2}; 
{Ri}, {Аз}; 
{Ri}, {Ra}; 
{R2}, {Аз}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 
{R1}, {R2}; 
{fi}, Uis 
{fa} {R4}; 
{R2}, {Аз}; 
Uis) {Ва}; 
Uis) {Ва}; 
{Ri}, {R2}; 
Uh). {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{Ra}, {Ra}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Ri}, {Аз}; 
{Fi}, {Ra}; 
{R2}, {R3}; 
Uis) {Ва}; 
{Rs}, {Ва}; 
{fi}, {R2}; 
{В}, {R3}; 
IR {R4}; 
{R2}, {R3}; 
{Ro}, {Ва}; 
{Rs}, {Аа}; 
{fi} {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {Аз}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 


00,03, 00; 
03,00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 
00,03, 00; 
03,00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 
03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
— 00, 03, 00; 
00, 03, 00; 
03, 00, 00; 
03,03, 00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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А; ΓΖ; Cos0,,IT; {Ра}, {Р}; 2; 00, 03,00; P-WNLs; 
{Ri}, {Ез}; 2; 03,00,00; P-WNL; 
{R1}, {Ва}; 2; 03,03,00; | P-WNL; 
{R2}, {R3}; 2; оз, —оз, 00; P-WNL; 
{R2}, {Ra}; 2; оз, -σο;σο; P-WNL; 
{R3}, {Ra}; 2; —00, 03,00; P-WNLs; 
Н; УТ; Cozo,,IT; {Ri} {R2}; 2; со, —03,00; P-WNLs; 
{Ri} , {R3}; 2; оз, -σο;σο; Р-ММІ; 
{Ri} {Ва}; 2; оз, —оз, 00; P-WNL; 
{R2}, {Ез}; 2; 03,03,00; P-WNL; 
{R2}, {Ва}; 2; оз, 00,0%; — P-WNL; 
{R3}, {R4}; 2; 700, —03, oo; P-WNLs; 
A; ZT; Czs,04,I7; (Fa) {R2}; 2; 00,03,00; — P-WNLs; 
{Ri}, {Ез}; 2; 03,00,00; P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; | P-WNL; 
{R2}, {R3}; 2; 03,-03,00; P-WNL; 
{R2}, {Ra}; 2; оз, -σο;σο; P-WNL; 
{R3}, {Ra}; 2; —o0,03,00; P-WNLs; 
X; ГУ; Сев. IT; {Ri} ,{R2}; 2; 00,03,00;  P-WNLs; 
{Ri}, {Ез}; 2; 03,00,00; | P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; — P-WNL; 
(Ha) {Ез}; 2; оз, —0з,со; P-WNL; 
{R2},{Ra}; 2; оз, –со,со; P-WNL; 
{Ез}, {Ra}; 2; —00, 03,00; P-WNLs; 
A; ΓΔ; Су,» IT; {Ri}, {R2}; 2; 00, 03,0%; | P-WNLs; 
{Ri}, {R3}; 2; 03,00,00; — P-WNL; 
{R1}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; 03,-03,00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {Ra}; 2; —00, 03,00; P-WNLs; 
B; ZB; Coy,0s,IT; {Ri}, {Ra}; 2; 00,03,00; P-WNLs; 
{R1}, {Ез}; 2; 03,00,00; P-WNL; 
{R1}, {Ва}; 2; 03,03,00; | P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, {Ra}; 2; оз, —00, 00; P-WNL; 
Uis) {Ra}; 2; —00, 03,00; P-WNLs; 
G; TG; Coy,ox,IT; (Fa) {R2}; 2; 00, 03,00; P-WNLs; 
{R1}, {Ез}; 2; 03,00,00; P-WNL; 
{R1}, {Ва}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, 03,00; P-WNL; 
{R2}, {Ra}; 2; оз, —00, 00; P-WNL; 
Uis) , {Ra}; 2; —00, 03,00; P-WNLs; 
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Е; YF; Coy,05,IT; (Fa) , {R2}; 2; 00, 03,00; P-WNLs; 
{R1}, {Аз}; 2; оз, 00,00; P-WNL; 
{R1}, {R4}; 2; оз, 03,00%; P-WNL; 
{R2}, {R3}; 2; оз, —оз, 00; P-WNL; 
{R2}, {Ra}; 2; оз, —00, оо; P-WNL; 
{Rs}, {R4}; 2; —00, 03, со; P-WNLs; 
Е; ТЕ; C2x,02,1T; {R1}, {R2}; 2; со,оз,оо; P-WNLs; 
{R1}, {Аз}; 2; оз, 00,00; P-WNL; 
{R1}, {R4}; 2; оз, 03,00; P-WNL; 
{R2}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, (Fa) ; 2; оз, —00,00; P-WNL; 
{R3}, {Ra}; 2; —00, 03, оо; P-WNLs; 
С; УС; C2,,04,1T; {R1}, {R2}; 2; σο,σα,σο; P-WNLs; 
{R1}, {R3}; 2; 03,00,00; P-WNL; 
{R1}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, со; P-WNL; 
{Ra}, {R4}; 2; —00, оз, со; P-WNLs; 
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A; TZ; Coz0y,IT; {Ri}, {Re}; 2; 00,03,00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,0%; P-WNL; 
{Ri}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, 03,00; P-WNL; 
{R2}, {R4}; 2; 03,-00,00; P-WNL; 
{Rs}, {R4}; 2; —00, 03,00%; P-WNLs; 
Н; УТ; C24,0y,IT; {Ri}, {R2}; 2; оо, –оз,оо; P-WNLs; 
{Ri}, {R3}; 2; σα, -σο;σο; P-WNL; 
{Ri}, {Ra}; 2; 03,-03,00; P-WNL; 
{R2}, {R3}; 2; 03,03,00; РУМ; 
{R2}, {Ra}; 2; 03,00,00; Р-ММІ; 
{R3}, {R4}; 2; —00, —03, со; P-WNLs; 
У; ГУ; Cozo0,,IT; {R1}, {R2}; 2; 00,03,00; P-WNLs; 
{Ri}, {R3}; 2; 03,00,00; P-WNL; 
{Ri}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; 03,-03,00; P-WNL; 
{Reo}, {Ra}; 2; 03,-00,00; P-WNL; 
{Rs}, {R4}; 2; —00, 03,00%; P-WNLs; 
A; PA; Сэу,о«ГТ; {Ri}, {В2}; 2; 00,03,00; | P-WNLs; 
{Ri}, {R3}; 2; 03,00,00; P-WNL; 
{Ri}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; 03,-03,00; P-WNL; 
{R2}, {Ra}; 2; σᾳ,--σο,σο; P-WNL; 
{R3}, {R4}; 2; —00,03,00; P-WNLs; 
Е; YF; Coy,04,IT; {Ri}, {R2}; 2; 00,03,00; P-WNLs; 
{Ri}, {Rs}; 2; оз, 00,0%; Р-МҮМІ; 
{Ri}, {Ra}; 2; оз,оз,со P-WNL; 
{R2}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00,00; P-WNL; 
{R3}, {R4}; 2; —00, 03,0%; P-WNLs; 
С; ҮС; Cos,04,IT; {Ri}, {R2}; 2; 00,03, 00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00,0%; — P-WNL; 
{R1}, {R4}; 2; 03,03,00; РУМ; 
{R2}, {R3}; 2; 03,-03,00; P-WNL; 
{R2}, {R4}; 2; σα, -σο;σο; P-WNL; 
{R3}, {R4}; 2; —00,03,00; P-WNLs; 
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А; PZ/TA; Cozoy,IT; {Βι},{Βο}; 2; co,c3,oo; 
{Ri}, {R3}; 2; 03:00:00; 
{Ri}, {R4}; 2; оз, оз, 00; 
{R2} , {Из}; 2; оз, —03, 00; 
{R2} , {На}; 2; оз, —00, 00; 
{R3} , (Ray; 2; --σο, 03, 00; 
G; XG/XY; C22,0y, IT; (Fal, {Πο}; 2; со, σα, 00; 
{Ri}, {Аз}; 2; дз, 00, co; 
{Ri}, {Ra}; 2; 03,03, 00; 
{R2} {Rs}; 2; σα, —03, 00; 
{R2} , {R4}; 2; оз, —00, 00; 
{R3} (Ray; 2; —00, σα, 00; 
Н; УН/УХ; C2z,0y,JT; (Fal, {Πο}; 2; со, σα, со; 
{Ri}, {Аз}; 2; дз, 00, co; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2} , {R3}; 2; оз, —03, 00; 
{R2} , {R4}; 2; оз, —00, 00; 
Uis] (Ray; 2; —00, σα, 00; 
Q; ZQ; Co;,0y,IT; {Ri}, {Βα}; 2; со, 03,00; 
{Ri}, {Аз}; 2; дз, 00, co; 
{Ri}, {Ra}; 2; 03,03, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {Ra}; 2; оз, —00, 00; 
{R3}, {R4}; 2; —00, 03,00; 
X; DX/TX; C»041T; {Ri}, {R2}; 2; 00,03,00; 
{R1}, {R3}; 2; 03,00, 00; 
{R1}, {R4}; 2; 03,03, 00; 
{Πο}, {R3}; 2; оз, —03, 00; 
{R2}, {Ra}; 2; оз, —00, 00; 
{Rs} , {R4}; 2; --σο, σα; 00; 
C; YC/YZ; Cos,04,IT; {Ri}, {Πο}; 2; 00,03,00; 
{R1} , {R3}; 2; оз, 00, со; 
{R1} (Ray; 2; оз, оз, σα; 
{R2} , {Из}; 2; оз, —03, 00; 
{R2} , {R4}; 2; оз, —00, 00; 
{Rs} , (Ray; 2; —00, σα; 00; 
А; ZA/ZY; Cos,02,IT; {Βι}, {Πο}; 2; 00, дз, 00; 
{Ri}, {Rs}; 2; оз, 00, co; 
{Ri}, {R4}; 2; оз, оз, σα; 
{R2} , {Из}; 2; оз, —03, 00; 
{R2} , {R4}; 2; оз, —00, 00; 
{Rs} , {R4}; 2; —00, σα, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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U; XU; Cox,02,IT; {R1}, {R2}; 2; 00, 03,00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00,0%; P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —оз, 00; P-WNL; 
{Ro}, {Ra}; 2; оз, —00, 00; P-WNL; 
{Ra}, {R4}; 2; —00, оз, со; P-WNLs; 
A; ГУ/ГА; C»y,05,IT; {Ri}, {R2}; 2; оо, 03,00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,0%; P-WNL; 
{R1}, {Аа}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, Go; P-WNL; 
{R2}, {R4}; 2; оз, —00, со; P-WNL; 
{R3}, {R4}; 2; —00, 03, со; P-WNLs; 
D; XD/XZ; Coy,05,IT; {R1}, {Βα}; 2; 00,03,00; P-WNLs; 
{R1}, {Ез}; 2; 03,00,00; P-WNL; 
{R1}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, во; P-WNL; 
{R2}, {R4}; 2; оз, —00, оо; P-WNL; 
{R3}, {R4}; 2; —00, оз, о; P-WNLs; 
B; ZB/ZX; Cay,o2,JT; {Ri}, {R2}; 2; 00, 03,00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,0%; P-WNL; 
{R1}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, во; P-WNL; 
{R2}, {R4}; 2; оз, —00, оо; P-WNL; 
{R3}, {R4}; 2; —00, оз, со; P-WNLs; 
R; YR; C2y,0x, IT; (Fa) {R2}; 2; 00, 03,00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,0%; P-WNL; 
{R1}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, во; P-WNL; 
{R2}, {R4}; 2; оз, —00, оо; P-WNL; 
{R3}, {R4}; 2; —00, оз, со; P-WNLs; 
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A; 


Q; 


>; 


DZ/TA; C22,0y, IT; (Fa) (Roy; 


ZQ; 


Ox,C2z IT; 


ГХ/ГУ; Coz,02,17T; 


; XU; 


ву. Сэ» IT; 


A; ГУ/ГА; C2y,o2,1T; 


; YR; 


Ox, Cay IT; 


{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, (Ray; 
{R2}, (Ray; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
{fii} {R2}; 
{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{Ra}, {Ва}; 
Us) {Ва}; 
{R2}, {Ва}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{R4}, {Rs}; 
{А5}, {Rs}; 
{В}, {R2}; 
{R1}, {R3}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, (Ray; 
{R2}, {Ва}; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{R6}, {Rs}; 


00, 03, 00; 


; 03, 00, 00; 


03,03, 00; 
03, —03,00; 


03, —00,00; 


; —00,03,00; 


103, 00, 00; 


; 100, 03, 00; 


σα, 03, 00; 


; —103,03, 00; 


—100, σα, 00; 


; 103, —00;00; 


00,03,00; 


; 03,00, 00; 


03,03, 00; 
03, —03,00; 


03, —00,00; 


; —00,03,00; 


103,00, 00; 


100, 03, 00; 


103,03,00; 


; —103,03,00; 


—100, 03, 00; 


; 103, —00, 00; 


00,03, 00; 


; 03, 00,00; 


03,03,00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 


; —i03, 00,00; 


—100,03, 00; 


; —103, 03, 00; 


103,03, 00; 


; 100, 03, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 


—103, —00, со; P-WNLs; 
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А; ГА/ГХ; Coz0y,IT; {Ра}, {R2}; 2; σο;σα,σο; P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri}, {Ва}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —оз, во; P-WNL; 
{R2}, {R4}; 2; оз, оо, со; P-WNL; 
{Rs}, {R4}; 2; —00, оз, со; P-WNLs; 
G; XG; Caz,0,,IT; {Ri} {R2}; 2; 00, 03,00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{R1}, {Ва}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —оз, во; P-WNL; 
{R2}, {Ra}; 2; оз, оо, со; P-WNL; 
{Rs}, {R4}; 2; —00, оз, со; P-WNLs; 
Р; TW;  OCho4IT; {R1}, {Ra}; 2; 03,00; P-WNL; 
У; ГУ/ГХ; Cox,02,17; {R1}, {R2}; 2; co,cs,oo; P-WNLs; 
{Ri}, {R3}; 2; оз, 00,00%; P-WNL; 
{R1}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2} , {R4}; 2; оз, —00, во; P-WNL; 
{Rs}, {R4}; 2; —00, 03, со; P-WNLs; 
F; XF; Coz,02,1T; {Ri}, {R2}; 2; со,оз,оо; P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{R1}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, {Ra}; 2; оз, —00,00; P-WNL; 
{R3} , {R4}; 2; —00, 03, осо; P-WNLs; 
D; SW;  ΟΙΤ {R1}, {R2}; 2; 03,00; P-WNL; 
A; ΓΔ/ΓΧ; Сэу,о»ГТ; {R1}, {R2}; 2; σο,σα,σο P-WNLs; 
{R1}, {R3}; 2; 03,00,00; P-WNL; 
{R1}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, во; P-WNL; 
{R2}, {R4}; 2; оз, —00,00; P-WNL; 
{Rs}, {R4}; 2; —00, оз, со; P-WNLs; 
U; XU; Coy,05,IT ; {Ра}, {R2}; 2; o0, 03,00; P-WNLs; 
{Ri}, {R3}; 2; 03,00,00; P-WNL; 
{R1}, {R4}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03, во; P-WNL; 
{Е}, {R4}; 2; оз, —00, во; P-WNL; 
{Rs}, {R4}; 2; —00, 03, со; P-WNLs; 
Q; RW; СТ, {R1}, {Ra}; 2; σα, 00; P-WNL; 
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SG 72 


Accidental degeneracies on high symmetry line 


A; 


ΓΛ/ΓΧ; C»;,0,,IT; (Fa) {R2}; 


; XG; 


; TW; 


C2z,0y1T; 


Coz ‚ГТ; 


ГУ/ГХ; Coz,02,1T; 


; ХЕ; 


Cox ‚© ‚ГТ; 


A; ГА/ГХ; Coy,o2 IT; 


; XU; 


Су, в. IT; 


{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
{В}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{R1}, {R2}; 
{В}, {Rs}; 
{R1}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{R1}, {Rs}; 
{Βι}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Iy {R2}; 
{R1}, {R3}; 
{Βι}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
{Rs}, (Ray; 


00, 03, 00; 


; 03,00, 00; 


03,03, 00; 
03, —03, 00; 


03, —00,00; 


; —00,03,00; 


00,03,00; 


; 03,00, 00; 


03,03, 00; 
03, —03,00; 


03, —00,00; 


; —00,03,00; 


03,00; 


; 00,03,00; 


03,00,00; 


; 03,03,00; 


03, —03,00; 


03, —00,00; 


; —00, 03,00; 


; 00,03,00; 


03,00,00; 


; 03; 03, 00; 


03, 03,00; 
03, 00; 00; 


— 00, 03, 00; 


; 00, 03,00; 


03,00, 00; 


; 03, 03,00; 


03, —03, 00; 
03, —00,00; 
—00, 03, 00; 


00,03, 00; 


; 03, 00,00; 


03,03,00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; 


>; 


ΓΛ/ΓΧ; C»;,0,,IT; {Ri}, {R2}; 


; XG; 


C2z,0y1T; 


ГУ/ГХ; Coz,02,1T; 


; XF; 


Cox ‚© ‚ГТ; 


A; ГА/ГХ; Οσοι! 


; XU; 


Coy ‚© LT 


{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
{В}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, (Ray; 
{Ra}, {Rs}; 
{R2}, {Ва}; 
Uis) {Ва}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
Uh) (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Из}, {Ва}; 
{Hr} {R2}; 
{R1}, {R3}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, (Ray; 


; 00, 03, 00; 


; 03,00, 00; 


03,03, 00; 
03, —03,00; 


03, —00,00; 


; —00,03,00; 


—00, 03, 00; 
—03, 00,00; 
—03, 03,00; 
—03, 03,00; 


—03, σο,σο; 


; 00, 03, 00; 


00, 03, 00; 


; 03,00, 00; 


03,03, 00; 
03, —03,00; 


03, —00,00; 


; —00,03,00; 


; 00, 03,00; 


—03, 00, 00; 
— 03, 03, 00; 
—03, —03, 00; 


—03, —00, 90; 


; 00, 03, 00; 


00,03, 00; 


; 03,00, 00; 


03,03,00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 


; 00, 03, 00; 


03,00, 00; 


; 03, 03,00; 


03, —03,00; 
03, —00,00; 


— 00, 03, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; 


Q; 


ΓΛ/ΓΧ; Сэ. IT; {Ri}, {R2}; 


XG; C»5z,0y,IT ; 
ΓΣ/ΓΧ; Coz,02,17T; 
ХЕ; Сәь,оғ,1Т; 
; SW; Cos IT; 
; ГА/ГХ; Съу,ог,17; 
XU; Со, о IT; 
RW; Cay IT; 


{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
Un) {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Аз}, {Ва}; 
{R2}, {Ва}; 
Iy {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {Βα}; 
{Ri}, {Rs}; 
im). (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R2}, {Ва}; 


00, 03, 00; 
03, 00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00,00; 
—00,03,00; 
—00,03,00; 
—03, 00, 00; 
—03, 03,00; 
—03, —03, 00; 
—03, —00, 00; 
00,03, 00; 
00,03, 00; 
03,00, 00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
—00, —03, 00; 
—03, —00, 00; 
—03, —03, 00; 
— 03, 03,00; 
— 03, 00, 00; 
00, —03,00; 
—03,00; 
00,03; 00; 
03,00, 00; 
03,03,00; 
03, —03, 00; 
03, —00,00; 
—00,03,00; 
00, —03,00; 
03, —00,00; 
03, —03,00; 
03,03,00; 
03,00,00; 
—00, —03, 00; 


03,00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
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SG 75 


Accidental degeneracies on high symmetry line 


A; TZ; Cl; {R1}, {R2}; 
{Ri}, {Rs}; 
{R1}, Uu): 
{R2}, {R3}; 
{R2} , {Ra}; 
{R3} Uu); 
V; МА; CL; {R1}, {R2}; 
Up. {Rs}; 
{R1}, {R4}; 
{R2}, {Rs}; 
{R2} , {R4}; 
{R3} , {Ra}; 
W; XR; Coz; {Ri}, {Ro}; 


SG 76 


(4 + ὦ) (оо — ios); C-1 WP; 
73; C-2 WP; 
(1—2) (оо + ios); C-1 WP; 
(—4 + 4) (co — ios); C-1 WP; 
1033 C-2 WP; 
(—4 — ὦ) (со — ios); C-1 WP; 
(4+ ὦ) (оо — ios); C-1 WP; 
73; C-2 WP; 
(1—2) (оо + ios); C-1 WP; 
(—4 + 4) (со — ios); C-1 WP; 
1033 C-2 WP; 
(—4 — ὦ) (со — ios); C-1 WP; 
73; C-1 WP; 


B= к мю π: = кю = = « == = м н 


Accidental degeneracies on high symmetry line 


A; TZ; СЕ; (B) {R2}; 
{R1}, {R3}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{Ra}, {Ва}; 
{Rs}, {Ва}; 
У; МА; CL; {R1}, {R2}; 
{R1}; {Rs}; 
Iy {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
W; XR; Coz; {R1}, {Πο}: 


(4 +4) (оо – ies); C-1 WP; 
73; C-2 WP; 
(4 — 4) (оо + ics); C-1WP; 
(—4 + ὦ) (со — ios); С-1 WP; 
103; C-2 WP; 
(—4 — 4) (со — ios); С-1 WP; 
(5 + 5) (со — ios); C-1 WP; 
73; C-2 WP; 
(5 — 5) (оо + ics); C-1WP; 
(—4 + ὦ) (co — ios); С-1 WP; 
103; C-2 WP; 
(-i- 5) (co — тоз); C-1 WP; 
73; C-1 WP; 


B= —= S π: π: ὦ к = мю == = α н 
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Accidental degeneracies on high symmetry line 


A; TZ; Cl; {R1}, {R2}; 
{Ri}, {Rs}; 
{R1}, Uu): 
{R2}, {R3}; 
{R2} , {Ra}; 
{R3} Uu); 
V; МА; CL; {R1}, {R2}; 
Up. {Rs}; 
{R1}, {R4}; 
{R2}, {Rs}; 
{R2} , {R4}; 
{R3} , {Ra}; 
W; XR; Coz; {Ri}, {Ro}; 


SG 78 


(4 + ὦ) (оо — ios); C-1 WP; 
73; C-2 WP; 
(1—2) (оо + ios); C-1 WP; 
(—4 + 4) (co — ios); C-1 WP; 
1033 C-2 WP; 
(—4 — ὦ) (со — ios); C-1 WP; 
(4+ ὦ) (оо — ios); C-1 WP; 
73; C-2 WP; 
(1—2) (оо + ios); C-1 WP; 
(—4 + 4) (со — ios); C-1 WP; 
1033 C-2 WP; 
(—4 — ὦ) (со — ios); C-1 WP; 
73; C-1 WP; 


B= к мю π: = кю = = « == = м н 


Accidental degeneracies on high symmetry line 


A; TZ; СЕ; (B) {R2}; 
{R1}, {R3}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{Ra}, {Ва}; 
{Rs}, {Ва}; 
У; МА; CL; {R1}, {R2}; 
{R1}; {Rs}; 
Iy {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
W; XR; Coz; {R1}, {Πο}: 


(4 +4) (оо – ies); C-1 WP; 
73; C-2 WP; 
(4 — 4) (оо + ics); C-1WP; 
(—4 + ὦ) (со — ios); С-1 WP; 
103; C-2 WP; 
(—4 — 4) (со — ios); С-1 WP; 
(5 + 5) (со — ios); C-1 WP; 
73; C-2 WP; 
(5 — 5) (оо + ics); C-1WP; 
(—4 + ὦ) (co — ios); С-1 WP; 
103; C-2 WP; 
(-i- 5) (co — тоз); C-1 WP; 
73; C-1 WP; 


B= —= S π: π: ὦ к = мю == = α н 
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Accidental degeneracies on high symmetry line 


A; DA/TZ; CL; {R1}, {Πο}: 2; (1+5) (co — ios); C-1 WP; 1 
{R1}, {R3}; 2; оз; С-2 WP; 2 
{Ri}, {Аа}; 2; (1-5) (co dos); C-1 WP; 1 
{R2}, {R3}; 2; (-1+ 4) (co — ios); C-1 WP; 1 
{R2}, {R4}; 2; ios; C-2 WP; 2 
{R3}, {Ва}; 2; (71 — 4) (оо — 103); C-1 WP; 1 

V; ZV; Ch; {R1}, {R2}; 2; (1+5) (оо — ios); C-1 WP; 1 
{R1}, {R3}; 3; оз; C-2 WP; 2 
{R1}, {Ra}; 2; (ἡ — i) (co dos); C-1 WP; 1 
{R2}, {R3}; 2; (C1 + 4) (co — os); C-1 WP; 1 
{R2}, {R4}; 2; ios; C-2 WP; 2 
{R3}, {Ва}; 2; (71 — 5) (оо — ios); C-1 WP; 1 

W; XP; — Caz; {R1}, {R2}; 2; оз; C-1 WP; 1 

SG 80 

Accidental degeneracies on high symmetry line 

A; DA/TZ; CL; {Ri}, {R2}; 2; (3+5) (co— ios); C-1 WP; 1 
{R1}, {R3}; 3; оз; C-2 WP; 2 
{R1}, {Ra}; 2; (4 — 4) (co +103); C-1 WP; 1 
{R2}, {R3}; 2; (C3 + 4) (co — ios); C-1 WP; 1 
{R2}, {R4}; 2; ios; C-2 WP; 2 
[is] (Ray; 2; ( i- i) (со — 103); C-1 WP; 1 

V; ZV; Ci {R1}, (H2); 2; (5 +4) (co — i03); C-1 WP; 1 
{R1}, {R3}; 2; оз; С-2 WP; 2 
{R1}, {Ra}; 2; (4 — ἃ) (co +103); C-1 WP; 1 
{Ro}, {R3}; 2; (-5 + 3) (σο — 103); C-1 WP; 1 
{R2}, {R4}; 2; ios; C-2 WP; 2 
{R3}, (Ray; 2; (-i = i) (σο — 103); C-1 WP; 1 

И’; ХР; Caz; {Ri}, {Ra}; 2; оз; C-1 WP; 1 
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10. SG 81-90 
SG 81 
Accidental degeneracies on high symmetry line 
A; TZ; Co481,T; {В1},{В2, Βα}; 3; Ais, A19; ТР; 
V; МА; C24, S. T; (Ri) , (Fo, Ro}; 3; Ais, Αιο; ТР; 
W; ХВ; Ол; {R1}, {R2}; 2; 03; C-1 WP; 1 
SG 82 


Accidental degeneracies on high symmetry line 


A; PA/TZ; Cəo;, SL T; (Fa) , (Hao, R2) ; 3; Ais, A19; ТР; 


V; ZV; Coz,94,T ; {Ri}, (Fo, Ro}; 3; Αια, Ai9; ТР; 

W; XP; Coz; {Ri}, {Ro}; 2; оз; C-1 WP; 1 

SG 83 

Accidental degeneracies on high symmetry line 

A; DX; o2,IT; {Ri},{Ro}; 2; 03,09; | P-WNL; 

U; ZR; c¿IT; {Ri},{Ro}; 2; 03,00; P-WNL; 

A; TZ; CLIT; (Ri) , (Ra); 2; 03,00; P-WNLs; 
{Ri}, (Ro, Ra}; 3; A26, А1т; ТР; 
{R2, Ва} {Rs}; 3; A27, Azo; TP; 

V; МА; СЕТ; {Ri}, {Rs}; 2; 03,009;  P-WNLs; 
{Ri}, (Ro, Ra}; 3; A26, А1т; ТР; 
{R2, Ва}, {Rs}; 3; A27, Azo; ΤΕ: 

У; ГМ; o;¿IT; {R1}, {R2}; 2; 03,00; | P-WNL; 

S; ZA; o2,J7; 4В1},{82}; 2; 03,09; | P-WNL; 

У; XM; o;,IT; {R1}, {Πο}: 2; 03,00; P-WNL; 

T; RA; ez,IT; (BRil,(Hol; 2; 03,00; P-WNL; 

W; XR; Co4IT; {R1}, (R2) ; 2; 03,00; | P-WNL; 
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Accidental degeneracies on high symmetry line 


A; TX; 
U; ZR; 
А; TZ; 


V; MA; 


TM; 
ZA; 
XM; 
RA; 


= 3 os e mM 


SG 85 


; Coz IT; {R j {Ro}; 


oz IT; {R1}, {R2}; 2 
o, IT; {Ra}, IRAY: 2 
Οἱ, 1Τ; (Bi), {Rs}; 2 
{R1}, {R2, Ra}; 3 

Ut», Ra}, {Ез}; 3 

CHAT; {R1}, {R3}; 2 
{R1}, {R2, Ra}; 3; 
Ut», Ra} {Ез}; 9 

oz, IT; {R1}, {Πο}: 2 
oz, IT; {R2}, {Ва}; 2 
oz, IT; {R1}, {Πο}: 2 
oz, IT; {R2}, {Ва}; 2 
2 


; 03,00; P-WNL; 


03, 00; P-WNL; 


; 03,00; P-WNLs; 
; A26, A17; TP; 
; A27, A20; TP; 


03,00; | P-WNbLs; 


A26, Алт; TP; 


; Αρτ, A20; TP; 
; 03,00; | P-WNL; 


03,00; P-WNL; 


; 03,00; | P-WNL; 
; 03,00; P-WNL; 
; 03,00; | P-WNL; 


Accidental degeneracies on high symmetry line 


A; DX; 
U; ZR; 
A; TZ; 


= 
= 
> 


У; ГМ; 
5; ZA; 
Y; ХМ; 
T; RA; 


sl {Ri}, {Ro}; 

oz, IT; (RB), {R2}; 

CLIT; (R, {Rs}; 
{R1}, {R2, Ra}; 
{R2, Ra}, {R3}; 


; CL,E,IT; (Rs, Rr}, {Re}; 


Uis, Rr}, {Rs}; 
{Re}, {Rs}; 
oz IT; {Ri}, {R2}; 
oz, IT; (Ri) {R2}; 
oz IT; (Ri {R2}; 
oz IT; {Ri}, {R2}; 


2; оз, со; 

2; 03,00; 

2; 03,00; 

3; A26, Air; 

3; A27, Аро; 

3; Арт, Ao, A20; 
3; A28, Ао, A20; 
2; —i03,00,00; 
2; 03,00; 
2; 03,00; 
2; —103, 00; 
2 


; —103, 00; 
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Accidental degeneracies on high symmetry line 


A; TX; c, T; (RB) {Ro}; 2; 03,00; P-WNL; 
U; ZR; GIT; {R2}, (Fa) ; 2; 03,00; P-WNL; 
A; TZ; ChAT; {R1}, {Rs}; 2; 03,00; P-WNLs; 
{R1}, {R2, Ra}; 3; A26, Ам; TP; 
{В>, Ва}, {Ез}; 3; A27, A20; TP; 
V; MA; CŁ,E,IT; (Rs, Вт}, {Πο}; 3; iAoz, Ao, A20; TP; 
{55, Ат}, {Rs}; 3; A28, Ао, A20; TP; 
{Re}, {Rs}; 2; —io3, 00,00; P-WNLs; 
У; ГМ; oIT; (RB), {R2}; 2: 03,00; P-WNL; 
5; ZA; oz,IT; {R2}, {R4}; 2; 03,00; P-WNL; 
Y; ΧΜ; о;,ІТ; (RB) {Ro}; 2; —i03,00; P-WNL; 
T; RA; о,,ІТ; {R2}, {R4}; 2; —103, 00; P-WNL; 
SG 87 
Accidental degeneracies on high symmetry line 
A; TA/TZ; СЕТ; {Ri}, {Rs}; 2; 03,00;  P-WNLs; 
{Ri}, (Ro, Ra}; 3; Ass, Алт; TP; 
(Ro, Ra}, {Rs}; 3; A27, Aso; ТР; 
V; ZV; ОЗ ГТ; {R1}, {R3}; 2; 03,09; | P-WNLs; 
{Ri}, (Fo, Ra}; 3; A26, А1т; ТР; 
{R2, Ва}, {Ез}; 3; A27, Azo; ΤΕ: 
W; XP; Coz,IT; {R1}, {Πο}; 2; 03,09; P-WNL; 
X; ΤΖ/ΤΣ; o¿IT; {Rı}, {Πο}: 2; 03,00; | P-WNL; 
Е; ZF; соТ; {R1}, {R2}; 2; 03,00; P-WNL; 
A; TX; oz IT; {R1}, {R2}; 2; 03,00; | P-WNL; 
U; ZU; соТ; {Ri}, {Ro}; 2; 03,00; P-WNL; 
Y; XZ/XY; о,,ІТ; {Ri}, {Ro}; 2; 03,00; P-WNL; 
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SG 88 


Accidental degeneracies on high symmetry line 


A; TA/TZ; CL IT; {Ril,{Rs}; 2; 03,00; P-WNLs; 
Un], (Ro, Ra}; 3; A26, Ат; TP; 
{R2, Ra}, {Βα}; 3; A27, A20; TP; 
V; ZV; CL,E,IT; (Rs, Rz) , (Ro) ; 3; —iA27, Ao, A20; P-WNLs; 
{55, R7}, {Rs}; 3; —Aoss, Ao, Azo; TP; 
{Rs}, {Rs}; 2; 103, 00, со; ТР; 
У; ГИ/ГУ; о. IT; {Ri}, {R2}; 2; 03,00; P-WNL; 
F; ZF; c IT; {R2}, (Fa) ; 2; 03,00; P-WNL; 
A; DX; oz, IT; {Ri}, {R2}; 2; 03,00; P-WNL; 
U; ZU; oz, IT; {R2}, {R4}; 2; σα, σο; P-WNL; 
У; XZ/XY; σ..ΙΤ: (fi). {R2}; 2; —іоз, 00; P-WNL; 
SG 89 
Accidental degeneracies on high symmetry line 
A; DX; C,T C22; {Ri}, {R2}; 2; оз, 00; C-1 WP; 1 
U; ZR; Сэ Л Coz; {R1}, {R2}; 2; оз, 00; C-1 WP; 1 
А; TZ; CŁ,CæT; {Ri}, {R2}; 2; (1+1) (со — 103), oo; С-1 WP; 1 
{R1}, {R3}; 2; оз, со; С-2 МР; 2 
{Ri}, {Ra}; 2; (5 — 5) (co + їсз), со; С-1 WP; 1 
{R2}, {R3}; 2; (-i + š) (co — 103) ‚ со; C-1 WP; 1 
{R2}, {Ва}; 2; ἴσα, 00; С-2 WP; 2 
{Ra}, (F4) ; 2; (-i — i) (со — їсз), со; C-1 WP; 1 
У; МА; Ci,C9T7; {R1}, {R2}; 2; (i + 5) (co — їсз), со; С-1 WP; 1 
{Ri}, {R3}; 2; оз, 00; C-2 WP; 2 
{Ri}, {Ra}; 2; (5 — 5) (co + 103), со; С-1 WP; 1 
{R2}, {R3}; 2; (-i + š) (co — 103), со; C-1 WP; 1 
{R2}, {Ra}; 2; i03, 00; C-2 WP; 2 
{Ез}, {Ра}; 2; (7$ — 5) (со — i03) ,o; C-1 WP; 1 
У; ГМ; С2а,СэьТ; (Ri) , {Πο}; 2; σα, σο; C-1 WP; 1 
S; ZA; Cra,CaT; (R3) , (R3) ; 2; 03,00; C-1 WP; 1 
Y; XM; Cəz,T Cy; {R1}, {R2}; 2; оз, до; C-1 WP; 1 
T; RA; Cos/TC»y; (R3) , (Ha) ; 2; 03,00; C-1 WP; 1 
W; XR; C24,7 Coy; {Ri} , (Ha) ; 2; 03,00; C-1 WP; 1 
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Accidental degeneracies on high symmetry line 


A; DX; Cay, T Caz; {Ri}, {Ro}; 
U; ZR; Cay,T C22; {Ri}, {Πο}: 
A; TZ; Ch, Cm»T; {Ri}, {52}; 
{Pi}, {Rs}; 
{Ri} {R4}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {R4}; 
V; MA; Ci, CT; {Ri, R3}, (Ho, Ra}; 
X; ГМ; С2а,СэьТ; {Ri}, {R2}; 
S; ΖΔ; Coa,Co T; {Ri}, {Πο}: 


03,00; 

03,00; 

(4 + $) (συ — ies) co 
03,00; 
ΠΣ 
(=$ + ev - ios) 00 
103,00; 
ЕТЕК 
(з + $) (Гоз — 3,3) To; 
03,00; 

03,00; 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-2 DP; 
C-1 WP; 
C-1 WP; 


= к Ñ к «Ὁ π: π: мю π: = πι 
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SG 91 
Accidental degeneracies оп high symmetry line 
А; DX; Coy,7Ca2z; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
A; TZ; Οἱ ΟΤΙ {Ri}, {R2}; 2; (5 + 5) (co —i03),00; С-1 WP; 1 
{Ri}, {Rs}; 2; 03,00; 02 WP; 2 
{Ri}, {Ra}; 2; (5-5) (оо +103), оо; С-1 WP; 1 
{R2}, {R3}; 2; (-§ + ὦ) (оо — ісз), со; C-1 WP; 1 
{R2} , {R4}; 2; 03,00; C-2 WP; 2 
{R3}, {Ra}; 2; (-i — š) (co — i03),00; C-1 WP; 1 
V; МА; Οὗ, Ο.Τ; {R1}, {Βα}; 2; (i + 5) (co — 103), со; С-1 WP; 1 
{Ri}, {R3}; 2; оз, 00; С-2 МР; 2 
{Ri}, {Ra}; 2; (5 -- 5) (co + 103), со; С-1 WP; 1 
{R2}, {R3}; 2; (—% + ὦ) (co — ios) ‚со; C-1 WP; 1 
{R2}, {Ва}; 2; σα, 00; С-2 WP; 2 
{Ra}, (F4) ; 2; (-i — i) (co — i03),00; C-1 WP; 1 
X; ГМ; С2а,ОзьТ; (R3) , {R2}; 2; оз, 00; C-1 WP; 1 
Y; XM; C2,7C»oy; {Ri}, {R2}; 2; 93,00; C-1 WP; 1 
W; XR; Co4TC»y; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
SG 92 
Accidental degeneracies on high symmetry line 
A; TX; Coy/7 Caz; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
А; TZ; Ci,C»T; (Ri), {R2}; 2; (i + š) (co — ἴσα), со; C-1 WP; 1 
{51}, {R3}; 2; 03,00; С-2 МР; 2 
{Ri}, {Ra}; 2; (š — š) (со + 103) ‚со; C-1 WP; 1 
{R2}, {Βα}; 2; (-i + š) (co — 103) , σο; C-1 WP: 1 
{R2}, {Ва}; 2; ἶσα, 00; C-2 WP; 2 
{Rs}, {Ra}; 2; (-i = š) (co — ἶσα), σο; C-1 WP: 1 
V; MA; CiC»T; (Ri, Ra}, (Ro, Ra}; 4; (i + š) (Гоз — 23,3) , Го,1; C-2 DP; 2 
X; ГМ; Coa,Co T; {R1}, {Ro}; 2; 03,00; C-1 WP; 1 
T; ВА; Cos,T Cay; (Ho, Ro}, (Ea, Ва}; 4; Гз,о, —їГо,о; C-2 DP; 2 
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Accidental degeneracies on high symmetry line 


A; TX; Coy,T Coz; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
U; ZR; C»,,7 Caz; {В}, (R3) ; 2; 63,00; C-1 WP; 1 
A; TZ; Ch,CoT; (Rib, {R2}; 2; (4 + i) (co —i03),00; C-1WP;1 
{Ri}, {Rs}; 2; 03,00; C-2 WP; 2 
{Ri}, {Ra}; 2; (4 — 5) (co + 103), со; С-1 WP; 1 
{R2}, {R3}; 2; (-i + 5) (co — i03),00; C-1 WP; 1 
{R2}, (F4) ; 2; ἴσα, σο; C-2 WP; 2 
{R3}, {Ra}; 2; (-i — i) (co — σα), σο; C-1 WP; 1 
V; MA; СОТ; (Rl, (R2) ; 2; (4 + i) (co — 103), со; C-1 WP; 1 
{R1}, {R3}; 2; 03,00; C-2 WP; 2 
{Ri} , {Ra}; 2; (1-2) (со +ісз),со; C-1 WP; 1 
{R2}, {R3}; 2; (75 + 5) (оо — ios) ‚во; C-1 WP; 1 
{R2}, (F4) ; 2; ἴσα, σο; C-2 WP; 2 
{Rs} {Аа}; 2; (75 — 2) (оо — 103) ‚во; C-1 WP; 1 
X; ΓΜ; Coa,CwT ; {R1}, (R2) ; 2; 03,00; C-1 WP; 1 
S; ZA; Cra,CaT; (R3) , {R4}; 2; оз, оо; C-1 WP; 1 
У; XM; Coe,7 Cay; {Ri}, {R2}; 2; оз, оо; C-1 WP; 1 
T; ВА; Сж»,7 Coy; {Ri}, {R2}; 2; σα, σο; C-1 WP; 1 
W; XR; Сэәг,7 Сәу; (F3) (Rol; 2; 03,00; C-1 WP; 1 
SG 94 
Accidental degeneracies on high symmetry line 
A; TX; Cay; T Cast {R1}, {R2}; 2; 03,00; C-1 WP; 1 
U; ZR; Сэ C22; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
A; TZ; Ci, C»T; {Ва}, {R2}; 2: (i + š) (σο — i03) , оо; C-1 WP; 1 
(Ra) {R3}; 2; 03,00; C-2 WP; 2 
{Ri}, {Ra}; 2; (i — i) (σο + i03) , оо; С-1 WP; 1 
{R2}, {Rs}; 2: (-i + š) (co — 103) , со; C-1 WP; 1 
{R2}, {Ra}; 2; i03, 00; C-2 WP; 2 
{Rs}, {Ва}; 2; (=> — ἃ) (co — i03),05; С-1 WP; 1 
У; MA; CL,Cx>7T; {Ri, Ra) , (Ro, Ra}; 4; (i + š) (Го,з = Гз,з) ‚ Го,1; C-2 DP; 2 
У; ГМ; Coa,Co T; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
S; ZA; Coa,Co T; (Rol. {Ra}; 2; 03,00; C-1 WP; 1 
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95 


Accidental degeneracies on high symmetry line 


A; TX; C5,,7 Coz; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
A; TZ; CŁ,CæT; {R1}, {R2}; 2; (i + 5) (co —i03),00; С-1 WP; 1 
{Ri}, {R3}; 2; оз, 00; C-2 WP; 2 
{R1}, {Ва}; 2; (5-5) (оо +%03),00; C-1 WP; 1 
(H2) , {R3}; 2; (— + ἃ) (оо — ios) , оо; C-1 WP; 1 
{R2}, (F4) ; 2; 103,00; C-2 WP; 2 
{Вз} {Ra}; 2; (7$ — ὁ) (оо — ios) ‚во; C-1 WP; 1 
V; МА; Οὗ, Ο.Τ; {R1}, (R3); 2; (i + š) (co — 103), со; С-1 WP; 1 
{Ri}, {Rs}; 2; 03,00; С-2 WP; 2 
{R1}, {Ва}; 2; (5 – ἃ) (оо +%03),00; C-1 WP; 1 
{R2}, {R3}; 2; (— + ἃ) (оо — іоз), оо; C-1 WP; 1 
{R2}, (F4) ; 2; 103,00; C-2 WP; 2 
(Fs) {Ra}; 2; (C$ — ἃ) (оо — i03), оо; С-1 WP; 1 
X; ΓΜ; С2а,ОзьТ; (Ri) , {R2}; 2; дз, 00; C-1 WP; 1 
Y; XM; Cr,T Cay; {Ri}, {R2}; 2; оз, оо; C-1 WP; 1 
W; XR; Сәг,7 Cay; {R1}, {R2}; 2; σα, σο; C-1 WP; 1 
SG 96 
Accidental degeneracies on high symmetry line 
A; TX; Cay, T Caz; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
А; TZ; Ci,C»T; (Ri), {R2}; 2; (i + š) (co — ἴσα), со; C-1 WP; 1 
{51}, {R3}; 2; 03,00; С-2 МР; 2 
{Ri}, {Ra}; 2; (š — š) (со + 103) ‚со; C-1 WP; 1 
{R2}, {Βα}; 2; (-i 4 i) (co — i03) , σο; C-1 WP; 1 
{R2}, {Ва}; 2; 103,00; С-2 WP; 2 
Uis) {Аа}; 2; (-C$— $) (co — 103),0; С-1 WP; 1 
У; MA; Cj,,C»T; (Ri, Ra}, (Ro, Ra}; 4; (i + š) (Го,з = iL3,3) Го; С-2 DP; 2 
X; ГМ; Coa,Co T; {R1}, {Ro}; 2; 03,00; C-1 WP; 1 
T; RA; Cos,T Cay; { Во, Ro}, (Ha, Ra}; 4; Гз,о, –1Го,2; C-2 DP; 2 
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Accidental degeneracies on high symmetry line 


А; TA/TZ; Ci,CnT; (Ri), (Ha); 2; (1+5) (co —ios),oo; C-1 WP; 1 
{Ri}, {R3}; 2; оз, оо; C-2 WP; 2 
{Ri}, {Ra}; 2; (4 — i) (co + 103), со; С-1 WP; 1 
{R2}, {Rs}; 2; (-4 + š) (co — їсз), со; C-1 WP; 1 
{Ro}, (F4) ; 2; 103,00; C-2 WP; 2 
{R3}, {Ra}; 2; (-i -- š) (co — 103), со; C-1 WP; 1 
V; ZV; CL,Cəe T; {R1}, {R2}; 2; (1+5) (co – іоз), оо; C-1 WP; 1 
{Ri}, {R3}; 2; 03,00; C-2 WP; 2 
{Ri}, {Ra}; 2; (4 — i) (co + 103), со; С-1 WP; 1 
{R2}, {R3}; 2; (-i + š) (co — 103), со; C-1 WP; 1 
{R2}, {Ва}; 2; 103,00; С-2 WP; 2 
{R3}, {Ra}; 2; (-i — i) (co — їсз), со; C-1 WP; 1 
W; XP; Caz,Cov T; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
X; ГА/ГУ; C»7C»y; {Ri}, (R3) ; 2; 03,00; C-1 WP; 1 
Е; ZF; Cas T Coy; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
Q; NP; Coy; {Ri}, (R2) ; 2; оз; C-1 WP; 1 
A; LX; C3a,C2vT ; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
U; ZU; Cra,CaoT; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
У; XZ/XY; Cæ,T C22; (R31, (Ha) ; 2; 03,00; C-1 WP; 1 
SG 98 
Accidental degeneracies on high symmetry line 
A; TA/TZ; Οὗ, Ο.Τ; {R1}, {Р}; 2; (i + š) (co — 103) , 00; C-1 WP; 1 
{Ri}, {R3}; 2; оз, 00; C-2 WP; 2 
{R1}, {R4}; 2; (3 — 4) (eo +103) , оо; C-1 WP; 1 
{R2}, {R3}; 2; (-i + š) (со — i03) , со; C-1 WP; 1 
{R2}, {Ва}; 2; 103,00; C-2 WP; 2 
(R3) , {Ra}; 2; (-i — i) (со — i03) , со; C-1 WP; 1 
V; ZV; Cj ,E,CoT; {Rs}, {R6}; 2; (5 + ἃ) (co — 103) , 00,00; C-1 WP; 1 
{Rs}, {R7}; 2; 03,00, σο; C-2 WP; 2 
{Rs}, {Rs}; 2; (5 — ἃ) (со +103) , 00,00; C-1 WP; 1 
{Re}, {R7}; 2; (-i + š) (co — 103) ‚ бо, со; C-1 WP; 1 
{Re}, {Rs}; 2; 403, 00, 00; C-2 WP; 2 
(Rz) , {Rs}; 2; (-i — i) (co — ἶσα), бо, бо; C-1 WP; 1 
W; XP; Co;C»T; {R1}, {R2}; 2; 03,00; C-1 WP; 1 
X Г7/ГУ; CIC. {R1}, {R2}; 2; озуоо; C1 WP; 1 
F; ZF; Cos,TCoy; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
Q; NP; Coy; {Ro}, {Ra}; 2; оз; C-1 WP; 1 
A; TX; Cra,CaT; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
U; ZU; Сза,Сь7; {Ro},{Ra}; 2; 03,00; C-1 WP; 1 
Y; XZ/XY; ο, Του {R1}, {R2}; 2; озсо; C1 WP; 1 
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Accidental degeneracies on high symmetry line 


A; PX; os,T C22; {Ri}, (Fio) ; 2; 03,00; P-WNL; 

U; ZR; 25,7 C22; (Ri), {R2}; 2; 03,00; P-WNL; 

A; TZ; Choy; {R1}, (Fo); 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; оз, оо; P-WNLs; 
{Ri}, {Ва}; 2; оз, 03; P-WNLs; 
{Ri}, {Rs}; 3; A29, 5 (Ao + 2У3Ав); TP; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {R4}; 2; оз, —00; P-WNLs; 
{R2}, {Rs}; 3; A29, Ато; TP; 
{Аз}, {Ва}; 2; —00, 03; P-WNLs; 
{R3}, {Rs}; 3; —Aig, 5 (Ao + 2ν 5 Аз) ; TP; 
{Ра}, {Rs}; 3; -Αιο, Aio; ТР; 

У; МА; Ci,oy; {В}, (Fo) ; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; оз, 00; P-WNLs; 
{R1}, {Ва}; 2; 03,03; P-WNLs; 
{Ri}, {Rs}; 3; Аж, 5 (Ao + 2У3Ав); TP; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {R4}; 2; оз, —00; P-WNLs; 
{R2}, {Rs}; 3; A29, Ато; TP; 
{R3}, {Ва}; 2; —00, оз; P-WNLs; 
{R3}, {Rs}; 3; —Ais, 5 (Ao + 2/ЗАв) ; ТР; 
{Ra}, {Rs}; 3; = Ао, Ато; ТР; 

У; ГМ; σαν oda; {Ri}, {R2}; 2; 03,00; P-WNL; 

5; ZA; σαν Γσάα; {R1}, {R2}; 2; 03,00; P-WNL; 

У; ХМ; оу,То»; {R1}, {R2}; 2; 03,00; P-WNL; 

T; ВА; συ Τσο {Ва}, (Ho): 2; 03,00; P-WNL; 

W; ХВ; Со; (Bi. (Hio); 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{R1}, {R4}; 2; оз, оз; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {R4}; 2; оз, —00; P-WNL; 
{R}, {R4}; 2; —00, 03; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; TX; о„,7 Coz; 
U; ZR; о„,7 C>;; 
A; TZ; CL,oy; 


V; MA; C1,,C22,04a; 


У; ГМ; оаь,Тоаа; 
5; ZA; оаь,Тоаа; 


{Ri}, {R2}; 
Un) {R2}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ra} , {Rs}; 
{R2}, {Ва}; 
{R2}, {R5}; 
{Rs}, {Ва}; 
{Rs}, {В}; 
{Ra}, Uis); 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{Re}, {R7}; 
{R6}, {Rs}; 
{Re}, {Ro}; 
{R7}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {Ro}; 
{R1}, {R2}; 
Uh) {R2}; 


03,00; 
03,00; 
70,03; 
03,00; 


03,03; 


A29, š (Ao + 2V3As) ; 


03, —03; 
03, —00; 
A29, A10; 


—00, 03; 


— A19, $ (Ao + 2/3As) ; 


— A19; A10; 
103, —00, —00; 
103, —00, —03; 


ico, —00, 658, 


A 
A30, — Аз, — 50 — 


—i00, —00, —03; 


—i03, —00, 65; 
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Accidental degeneracies on high symmetry line 


A; DX; o2,7C2z; {R1}, (Ro) ; 2; оз, 00; P-WNL; 

A; TZ; Choy; {R1}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; оз, 00; P-WNLs; 
{R1}, {Ва}; 2; оз, 03; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2У3Ав); TP; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {R4}; 2; оз, —00; P-WNLs; 
{R2}, {Rs}; 3; A29, Ато; TP; 
{R}, {R4}; 2; —00, 03; P-WNLs; 
{R3}, {Rs}; 3; —Aig,§ (Ao + 2/ЗАв) ; ТР; 
{Ra}, {R5}; 3; — Aio, Aio; ТР; 

У; МА; С} оу; {Ri}, (Fa) ; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNLs; 
{R1}, {R4}; 2; σα; σα; P-WNLs; 
{R1}, {Rs}; 3; A2, $ (Ао +2V3As); ТР; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {Ва}; 2; оз, —00; P-WNLs; 
{R2}, {R5}; 3; A29, A10; TP; 
{R3}, {R4}; 2; —00, σα; P-WNLs; 
{R}, {Rs}; 3; – Аз, 1 (Ao + 2/348) ; TP; 
{Ра}, {Rs}; 3; —Aı19, Aio; TP; 

У; ГМ; σαν oda; {Ri}, {R2}; 2; 03,00; P-WNL; 

5; ZA; oav,T da; (Fa) {R2}; 2; 03,00; P-WNL; 

У; ХМ; συ σα {Ri}, (Fs) ; 2; σα, σο; P-WNL; 

W; XR; Со; {Ri}, {Πο}: 2; 00,03; P-WNLs; 
Un) {R3}; 2; 03,00; P-WNL; 
{R1}, {Ва}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {R4}; 2; оз, —00; P-WNL; 
{Rs}, {R4}; 2; 700,03; P-WNLs; 
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A; IX; о„,7 СО; 


A; TZ; CL,oy; 


V; MA; C1,,C22,04a; 


У; ГМ; cab,T oaa; 
5; ZA; оаь,Тоаа; 


Т; RA; oy, Tox; 


{Ri}, {R2}; 
{Ri}, {R2}; 
{Ri}, {R3}; 
{Ri}, {Ва}; 
{Ri}, {R5}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, Uis); 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{R6}, {R7}; 
{Re}, {Rs}; 
{R6}, {Ro}; 
{Rr}, {Rs}; 
{Rr}, {Πο}; 
{Rs}, {Ro}; 
{Ri}, {R2}; 
{R1}, {R2}; 
{R2}, {Ва}; 


03, 00; 

00,03; 

03,00; 

03,03; 

A29, š (Ao + 2V3As) ; 
03, —03; 

03, —00; 

A29, A10; 

—00,03; 

—Aig, $ (Ао + 2/344) ; 
— A19, A10; 

ἴσα, —00, —00; 

ἴσα, —00, —03; 


ico, —00, —03; 


—ioo, —00, —03; 
—103, —00, —03; 


Ao _ 2A 
Asi,—Ai3, — 0 — 278; 


—103,—00,00; 
A31, — Ais, — A10; 
Aso, — A13, — Aio; 
03,00; 

03,00; 

—103, 00; 
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A; PX; o2,7C2z; {Ri}, (Fio) ; 2; 03,00; P-WNL; 

A; TZ; Cio, {R1}, {R2}; 2; σο;σα; P-WNLs; 
{R1}, {R3}; 2; оз, 00; P-WNLs; 
{R1}, {Ва}; 2; оз, оз; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2/ЗАв); TP; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {R4}; 2; оз, —00; P-WNLs; 
{R2}, {Rs}; 3; A29, A10; TP; 
{Rs}, {R4}; 2; —00, 03; P-WNLs; 
{Ез}, {Rs}; 3; --Αιο, $ (Ao + 2/ЗАв); TP; 
{Πα}, {Rs}; 3; —Аль, Ало; TP; 

У; МА; С} оу; {R1}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNLs; 
{Ri}, {Ва}; 2; оз, 03; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2V3As); TP; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {R4}; 2; оз, —00; P-WNLs; 
{R2}, {Rs}; 3; A29, Ато; TP; 
{Rs}, {R4}; 2; —00, 03; P-WNLs; 
{R3}, {Rs}; 3; —Aig,§ (Ao + 2/ЗАв) ; ТР; 
{Ra}, {Rs}; 3; —Алэ, Aio; TP; 

X; ГМ; cab oda; {Ri}, {R2}; 2; 03,00; P-WNL; 

У; ХМ; συ σαι {R1}, {R2}; 2; 03,00; P-WNL; 

W; ХВ; Со; {Ву},{Во}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{R1}, {R4}; 2; оз, оз; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {Ва}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; —00, σα; P-WNLs; 
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A; IX; о„,7 СО; 
A; TZ; CL,oy; 


V; MA; C1,,C22,04a; 


У; ГМ; Odb, T oaa; 
Т; RA; oy, Tos; 


{Ri}, {R2}; 
{Ri}, {R2}; 
{Ri}, {R3}; 
{Ri}, {Ва}; 
{Ri}, {R5}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, Uis); 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{R6}, {R7}; 
{Re}, {Rs}; 
{R6}, {Ro}; 
{Rr}, {Rs}; 
{Rr}, {Πο}; 
{Rs}, {Ro}; 
{Ri}, {R2}; 
{R2}, {Ва}; 


03, 00; 

00,03; 

03,00; 

03,03; 

A29, š (Ao + 2V3As) ; 
03, —03; 

03, —00; 

A29, A10; 

—00,03; 

—Aig, $ (Ао + 2/344) ; 
— A19, A10; 

ἴσα, —00, —00; 

ἴσα, —00, —03; 


ico, —00, —03; 


—100, —00, —03; 

—103, —00, —03; 

A31, Aga; — 248. 
—103,—00,00; 

A31, — A13, — A10; 

Aso, — A13, — Aio; 
03,00; 


—i03, 90; 


415 


202102.00016v1 


chinaXiv 


SG 105 


Accidental degeneracies on high symmetry line 


A; DX; o,,7 C22; 
U; ZR; о„,7 Сз; 
А. PZ; «О оу; 


V; MA; Ch ση; 


У; ГМ; оаь,Т саа; 
Y; ХМ; σι σα; 
T; ВА; oy,Tox; 
W; XR; C2,,0y; 


{Ri}, {R2}; 
{R1}, {R2}; 
{Я}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
{Ra}, {Ва}; 
{Ro}, {R5}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, {R5}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {Rs}; 
{R2}, (Ray; 
{Ro}, {R5}; 
{Rs}, (Ray; 
{Rs}, {fs}; 
{Ra}, {Rs}; 
{Ri}, {R2}; 
{i}, {R2}; 
{Ri}, {R2}; 
Iy {R2}; 
UG {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


03,00; 

03,00; 

00,03; 

03,00; 

03,03; 

A29, š (Ao + 2V3As) ; 
03,—03; 

03, —00; 

A29, Aio; 

—00,03; 

— A19, 5 (Ao + 2/343) ; 
— A19, A10; 

00,03; 

03,00; 


03,03; 


; A29, $ (Ao + 2/348) ; 


03, —03; 
03, —00; 
A29, A10; 
—00,03; 
Ало, $ (Ao + 2/344) ; 
— A19, A10; 
03,00; 
03,00; 
03,00; 
00,03; 
03,00; 
03,03; 

03, 03; 
03, —00; 


—00, 03; 
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A; TX; о„,7 СО; 
U; ZR; о„,7 C>;; 
A; TZ; CL,oy; 


V; MA; C1,,C22,04a; 


У; ГМ; оаь,Тоаа; 


{Ri}, {R2}; 
Un) {R2}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ra} , {Rs}; 
{R2}, {Ва}; 
{R2}, {R5}; 
{Rs}, {Ва}; 
{Rs}, {В}; 
{Ra}, Uis); 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{Re}, {R7}; 
{R6}, {Rs}; 
{Re}, {Ro}; 
{R7}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {Ro}; 
{R1}, {R2}; 


03,00; 
03,00; 
70,03; 
03,00; 


03,03; 


A29, š (Ao + 2V3As) ; 


03, —03; 
03, —00; 
A29, A10; 


—00, 03; 


— A19, $ (Ao + 2/3As) ; 


— A19; A10; 
103, —00, —00; 
103, —00, —03; 


ico, —00, 658, 


A 
A30, — Аз, — 50 — 


—i00, —00, —03; 


—i03, —00, 65; 
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A; TA/TZ; COL, {Ви {82}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; оз, 00; P-WNLs; 
{R1}, (Ray; 2; оз, оз; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao +2\УЗАа); ΤΡ; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {R4}; 2; оз, -σο; P-WNLs; 
{R2}, {Rs}; 3; A29, A10; TP; 
{Rs}, {Ва}; 2; —00, 03; P-WNLs; 
{Rs}, {Rs}; 3; —A19, $ (Ao + 2V34s) ; TP; 
{Ра}, {Rs}; 3; —Aı19, Aio; TP; 

V; ZV; Chey; {Ri}, {Re}; 2; 00,03; P-WNLs; 
{Ri}, {R3}; 2; оз, 00; P-WNLs; 
{R1}, (Ray; 2; оз, оз; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2У3Ав); TP; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {Ra}; 2; оз, -σο; P-WNLs; 
{R2}, {Rs}; 3; A29, A10; TP; 
{Rs}, {R4}; 2; —00, 03; P-WNLs; 
{R3}, {Rs}; 3; —А1о, i (Ao + 2/ЗАв) ; ТР; 
{Ra}, {Rs}; 3; – Ало, Aio; TP; 

W; XP; C2z,0a; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{Ri}, {R3}; 2; оз, 00; P-WNL; 
{R1}, {R4}; 2; σα; σα; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {Ва}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; 700,03; P-WNLs; 

X; ГА/ГУ; συ Tos; {Βι},{Β2}; 2; 03,00; P-WNL; 

Е; ZF; συ σα; {Ri}, {R2}; 2; 03,00; P-WNL; 

A; TX; Od, T Oda; {Ri}, {R2}; 2; σα, σο; P-WNL; 

U; ZU; Od, T Oda; {Ri}, (Ra) ; 2; 03,00; P-WNL; 

У; ΧΖ/ΧΥ; ов T Cos; {R1}, {R2}; 2; 03,00; P-WNL; 
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A; TA/TZ; COL, {Ви {82}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; оз, 00; P-WNLs; 
{R1}, (Ray; 2; оз, оз; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao +2\УЗАа); ΤΡ; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {R4}; 2; оз, -σο; P-WNLs; 
{R2}, {Rs}; 3; A29, A10; TP; 
{Rs}, {Ва}; 2; —00, 03; P-WNLs; 
{Rs}, {Rs}; 3; —A19, $ (Ao + 2V34s) ; TP; 
{Ра}, {Rs}; 3; —Aı19, Aio; TP; 

V; ZV; Chey; {Ri}, {Re}; 2; 00,03; P-WNLs; 
{Ri}, {R3}; 2; оз, 00; P-WNLs; 
{R1}, (Ray; 2; оз, оз; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2У3Ав); TP; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, {Ra}; 2; оз, -σο; P-WNLs; 
{R2}, {Rs}; 3; A29, A10; TP; 
{Rs}, {R4}; 2; —00, 03; P-WNLs; 
{R3}, {Rs}; 3; —А1о, i (Ao + 2/ЗАв) ; ТР; 
{Ra}, {Rs}; 3; – Ало, Aio; TP; 

W; XP; C2z,0a; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{Ri}, {R3}; 2; оз, 00; P-WNL; 
{R1}, {R4}; 2; σα; σα; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {Ва}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; 700,03; P-WNLs; 

X; ГА/ГУ; συ Tos; {Ri}, {R2}; 2; 03,00; P-WNL; 

Е; ZF; gy Tos; {R1}, {R2}; 2; —03, 00; P-WNL; 

A; TX; σαν] Oda; {Ri}, {Πο}; 2; 03,00; P-WNL; 

U; ZU; Od T Oda; (Pay , {R2}; 2; —03,00; P-WNL; 

Yi ΧΖ/ΧΥ; ов ТС»; {Ri}, {Р}; 2; 03,00; P-WNL; 
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A; TA/TZ; Choy; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; cs, 00; P-WNLs; 
{Ri}, {Ва}; 2; оз, оз; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2/ЗАз); ТР; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, (Ray; 2; σα, —00; P-WNLs; 
{R2}, {R5}; 3; A29, Aro; TP; 
{R3}, {Ва}; 2; 700,03; P-WNLs; 
{Rs}, {Rs}; 3; —A19, 5 (Ао +2V3As); ΤΡ; 
{R4}, {Rs}; 3; — Азә, Aio; TP; 

V; ZV; Ci ,C2z,0y; {Rs}, {Ro}; 2; ἴσα, со, 00; P-WNLs; 
{Rs}, {R7}; 2; i03, 00, σα; P-WNLs; 
{А5}, {Rs}; 2; ἴσο, σο, σα; P-WNLs; 
{Rs}, {Ro}; 3; Aso, Ais, 5 (Ао + 2УЗАв); ТР; 
{Re}, {Пт}; 2; –ісо, со,оз; P-WNLs; 
{Re}, {Rs}; 2; —i03,00,03; P-WNLs; 
{Re}, {Ro}; 3; Аза, Ais, 5 (Ao + 2ν 5Α9) ; ТР; 
{R7}, {Rs}; 2; --ἰσα, 00, —00; P-WNLs; 
{R7}, {Ro}; 3; Аза, Ais, Aio; ТР; 
{Rs}, {Ro}; 3; Aso, Ais, A10; ТР; 

У; Г7/ГУ; συ Тов; {Ri}, {Ra}; 2; оз, 00; P-WNL; 

Е; ZF; oy,Tox; {В}, {R2}; 2; 03,00; P-WNL; 

А; ГХ; caoa {R1}, {R2}; 2; cs,co; P-WNL; 
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A; TA/TZ; Choy; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; cs, 00; P-WNLs; 
{Ri}, {Ва}; 2; оз, оз; P-WNLs; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2/ЗАз); ТР; 
{R2}, {R3}; 2; оз, —03; P-WNLs; 
{R2}, (Ray; 2; σα, —00; P-WNLs; 
{R2}, {R5}; 3; A29, Aro; TP; 
{R3}, {Ва}; 2; 700,03; P-WNLs; 
{Rs}, {Rs}; 3; —A19, 5 (Ао +2V3As); ΤΡ; 
{R4}, {Rs}; 3; — Азә, Aio; TP; 

V; ZV; Ci ,C2z,0y; {Rs}, {Ro}; 2; ἴσα, со, 00; P-WNLs; 
{Rs}, {R7}; 2; i03, 00, σα; P-WNLs; 
{А5}, {Rs}; 2; ἴσο, σο, σα; P-WNLs; 
{Rs}, {Ro}; 3; Aso, Ais, $ (Ао + 2V3As) ; ТР; 
{Re}, {Пт}; 2; –ісо, со,оз; P-WNLs; 
{Re}, {Rs}; 2; —i03,00,03; P-WNLs; 
{Πο}, {Ro}; 3; Asi, Ais, ἢ (Ao + 2V3As) ; ТР; 
{R7}, {Rs}; 2; --ἰσα, 00, —00; P-WNLs; 
{R7}, {Ro}; 3; Аза, Ais, Aio; TP; 
{Rs}, {Ro}; 3; Aso, Ais, Aio; ТР; 

У; Г7/ГУ; συ Ίσα {Ri}, {Ra}; 2; оз, 00; P-WNL; 

F; ZF; σι Τσε {Ви}, {R2}; 2; —03, 00; P-WNL; 

А; ГХ; оа.,Тоаа; {R1}, {R2}; 2; σα, σο; P-WNL; 
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Accidental degeneracies on high symmetry line 


A; TX; C,T C22; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 

U; ZR; a πο ο 2 03,00; C-1 WP; 1 

A; ΓΖ; Со. ба, S} T; (Fa) , (Ra) ; 2; 00,03,00; P-WNLs; 
{R1}, (s, Ra}; 3; Ais, 2682845. Ayo; ТР; 
{Рә}, {Ез, Ra}; 3; Ais, A10, Aig; TP; 

V; МА; (5. о, ST; {R1}, (Ra); 2; 00,03,00; P-WNLs; 
{Ri}, (s, Ra}; 3; Ais, 9355, A19; TP; 
{R2} ‚{Вз, Ra}; 3; Ais, A10, Aig; TP; 

У; ГМ; oa,7 даа; {Ri}, {Ro}; 2; 03,00; P-WNL; 

5; ZA; oca, oaa; {Ri} {R2}; 2; 03,00; P-WNL; 

У; ХМ; Ομ; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 

T; ВА; Coz,T Coy; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 

W; XR; СОТО»; {R1}, {R2}; Όρος C-1 WP; 1 

SG 112 

Accidental degeneracies on high symmetry line 

A; TX; Cay, T C22; {Ri}, {Ro}; 2; 03,00; C-1 WP; 

U; ZR; Сэ, Caz; {R2}, {Βα}; 2; 03,00; C-1 WP; 

A; ΓΖ; Caz,cav,S¢,.7; {R1}, {R2}; 2; 00,03, 00; P-WNLs; 
{R1}, {Rs, Ra}; 3; Aus, 1 (Ao + 2/845) , A19; ТР; 
{R2} , (Fs, Ra}; 3; Ais, Ало, A19; TP; 

V; MA; (5. ба, ST; {R1}, (Ra); 2; 00,03, 00; P-WNLs; 
{R1}, {Rs, Ra}; Ais, 3 (Ao + 2\/ЗАв) , A19; ТР; 
{R2} , {R3, Ra}; 3; Ais, Ало, A19; TP; 

X; ГМ; оаь,Т Oda; {Ri}, {R2}; 2; 03,00; P-WNL; 

У; ХМ; C>ssx,T Coy; {Ri} , {Ro}; 2; 03,003 C-1 WP; 

T; RA; Ca,TCoy; {Ro}, {Ra}; 2; 03,003 C-1 WP; 

W; ХВ; Co». T Озу; {Ri}, {R2}; 2; оз, 00; C-1 WP; 
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A; IX; Csy,T Coz; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
U; ZR; Coy,T Coz; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
A; TZ; Coca SLT; {Ri}, {Ro}; 2; 00,03, 003 P-WNLs; 
{Ri}, (Ra, Ва}; 3; Ais, Aot2VSA8 д, ТР; 
{52}, {R3, Ва}; 3; Ais, Ало, A19; TP; 
V; МА; С2.,баь, SL T; (Fi, Ro}, (Fa, Ёз}; 4; Гз,о, Гав, Γιο; DP; 
(Ri, Ro}, (Fa, Ва}; 4; Гз,о, Гоо, Γιο; ОР; 
(Ha, Ra) , (Fa, Ва}; 4; —Го,о, —Гз,о, —Го,2; ООР; 
X; ГМ; одь,Т саа; {Ri}, {R2}; 2; 03,00; P-WNL; 
S; ΖΑ; oav,T oda; {Ri}, {R2}; 2; 03,00; P-WNL; 
SG 114 
Accidental degeneracies on high symmetry line 
A; TX; Οσον Τόο:; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
U; ZR; Coy,T Co;; {R2}, {Ra}; 2; оз, 00; C-1 WP; 1 
A; ΓΖ; Со. ба, ЕТ; (Ri), {R2}; 2; 00,03,00; P-WNLs; 
(Ri) {Вз, Ва}; 3; Ais, Ао+2У348 Alo; TP; 
{52}, {R3, Ra}; 3; Ais, Ало, A19; TP; 
V; MA; С:,саь,54,7; (Fi, Ro} , (Fs, Rs}; 4; Гз,о, Гав, Γιο; DP; 
(Ri, Ro}, (Fa, Ва}; 4; Гз,о, Гоо, Γιο; DP; 
(Ha, Ra) , (Fa, Ra}; 4; Гоо, —Гз,о, —iTo,2; ООР; 0 
У; ГМ; cab, даа; (Ri) {R2}; 2; 03,00; P-WNL; 
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A; TX; os Toy; {Ri}, {R2}; 2; cs,oo; P-WNL; 

U; ZR; o2,T oy; {Вз} {R2}; 2; cs,oo; P-WNL; 

A; TZ; Cogoy,SLT; {Ri}, {Ro}; 2; 00, 03, 00; P-WNLs; 
{Ri} , Ula, Ra}; 3; Ais, 2 (Ao + 234a) , A19; TP; 
{Ro}, (Fa, Ra}; 3; Aaa, A10, А19; TP; 

V; MA; Cs; oy SL T; {Ri} , {Ro}; 2; 00,03, 00; P-WNLs; 
{Ri} Ез, Ra}; 3; Ais, + (Ao + 2УЗАз) , Αιο; TP; 
{Ro}, {R3, Ra}; 3; Ais, Ало, A19; TP; 

X; DM; CoaCoT; {Ri},{R2}; 2; 03,00; C-1 WP; 

S; ZA; Coa,CoT; — (Ri), (Ha); 2; 03,00; C-1 WP; 

Y; ХМ; c,7Co»;; {В}, {R2}; 2; оз,оо; P-WNL; 

T; ВА; oy,7 Сз; (m). {R2}; 2; 03,00; P-WNL; 

W; ХВ; Coz,0y3 {Ri}, {Ro}; 2; 00,03; P-WNLs; 
{Ri}, {Rs}; 2; 03,00; P-WNL; 
{Fi} {Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз,—оз; P-WNL; 
{R2}, {Ra}; 2; cs,—oo; P-WNL; 
{Rs}, {Ra}; — 2; 09,08; P-WNLs; 

SG 116 

Accidental degeneracies on high symmetry line 

A; DX; ox, 70y; [Ry {R2}; 2; 03,00; P-WNL; 

A; TZ; Сзо,,5{,7; {R1}, {R2}; 2; 00, 03, 00; P-WNLs; 
{Ri} , Us, Ra}; 3; Ais, + (Ao + 2/348) , A19; TP; 
{Ro}, (ta, Ra}; 3; Ais, A10, Aio; TP; 

V; МА; Co4,0,,S1,T; {Ri} {R2}; — 2; 00, 03,00; P-WNLs; 
{Ri}, { Rs, Ra}; 3; Ais, i (Ao + 2УЗАв) , Aig; TP; 
{R2} , {Ез, Ra}; 3; Аз, A10, Aig; TP; 

У; ГМ; Coa,CoT; {R1}, {R2}; 2; 03,00; C-1 WP; 

S; ZA; CoaCmwT; {Ro}, {Ra}; 2; 03,00; C-1 WP; 

У; ХМ; oy,7 C22; {Ri}, {Ro}; 2; 03,00; P-WNL; 

W; ХВ; Coz,0y3 {Ri}, {Ro}; 2; 00,03; P-WNLs; 
{Ri}, {R3}; 2; 03,00; P-WNL; 
{Ri}, {Ва}; 2; 0з, 03; P-WNL; 
[Roy {R3}; 2; оз, —03; P-WNL; 
{R2}, {Ra}; 2; σα, -σο; P-WNL; 
{R3}, {Ra}; 2; —00, 03; P-WNLs; 


425 
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Accidental degeneracies on high symmetry line 


A; TX; c,,T oy; {Ri},{R2}; — 2; os,oo; P-WNL; 
U; ZR; o2,T oy; {Ri},{R2}; 2 os,oo; P-WNL; 
A; TZ; Сз,оу,5{,7; {R1}, (Ro; 2; 00,03, 00; P-WNLs; 
{Ri}, ls, Ra}; 3; Ais, 2 (Ao + 2У3Ав), Aio; ТР; 
{Ro}, Ra, Ra}; 3; Ais, A10, A19; TP; 
V; MA; o2,C2z,S7,T; {Ro}, {Ra}; 2; —io3, 00, 00; P-WNLs; 
{Ro}, (Ro, Rs}; 3; —$% (Ao + 2/ЗАв) ‚ Ais, А19; TP; 
{R4}, (Re, Rs}; 3; —iA10, Ais, A19; ТР; 
У; ГМ; Ca, CT; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
5; ZA; C2a,CaoT; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
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Accidental degeneracies on high symmetry line 


A; DX; о»,Т oy; {Ri}, {R2}; 2; 03, 00; P-WNL; 
A; TZ; C22,0y, S} T; {Ri}, {R2}; 2; оо, σα, 00; P-WNLs; 
{R1}, {Вз, Ra}; 3; Αια, $ (Ao + 2У3Ав), Ао; TP; 
{R2}, {R3, Ва}; 3; Ais, Ало, Aig; TP; 
V; МА; o2,C2z,S7,7; {Гә}, {R4}; 2; —103, 00, 00; P-WNLs; 
{R2}, (ie, Rs}; 3; — di (Ао +2УЗАз) , Ais, A19; TP; 
{R4}, (He, Rs}; 3; — Аш, Ais, A19; TP; 
У; ГМ; Ca, CT; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
S; ZA; Coa,CaoT; {R2}, {R4}; 2: 03,00; C-1 WP; 1 
Т; ВА; oy,7 C22; {R2}, {Ва}; 2; —103, 00; P-WNL; 
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Accidental degeneracies on high symmetry line 


А; PA/TZ; Co,,0,95,7; (Fi) (Ha); 2; 00,03, 00; P-WNLs; 
{Ri}, {Вз, Ra}; 3; Ais, 2 (Ao + 2V34s) , Алэ; TP; 
{R2}, {R3, Ra}; 3; Αια, Aio, А19; TP; 
V; ZVi Cozy ST; {R1}, {R2}; 2; 00, 03, 00: P-WNLs; 
{R1}, (Rs, Ra}; 3; Ais, i (Ао + 2УЗАв) ‚ А19; TP; 
{R2}, {R3, Ва}; 3; Ais, Ало, Aig; TP; 
W; XP; С2.,СоьТ; {Ri}, {Ro}; 2; 03,00; οι WP; 1 
У; DZ/TX; oy,7 Caz; {Ri}, {Ro}; 2; 03,00; P-WNL; 
F; ZF; TOR {R}, {Rə}; За P-WNL; 
A; TX; Coa ,C»wT ; {Ri}, {R2}; 2; 03,00; C-1 WP; 1 
U; ZU; «ο ος {R1}, {R2}; — 2; os,oo; CA WP; 1 
У; XZ/XY; Съ,Т Сә; {R1}, {Πο}: 2; 03,00; C-1 WP; 1 
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A; 


ГА/Г7; C22,0y, SET; Un) E {R2} ; 


; ХР; С2.,СоьТ; 


ΓΖ/ΓΣ; oy,T Оз»; 
ZF; Oy; T Caz; 
DX; Са, СэьТ; 
20; ο ος 
XZ/XY; C,T C22; 


{Ri} , {Пз, Ra} ; 
{Во} Д (Rs, Ra} ; 


; ZV; C34,09,94,7 ; {Ri} , {R2} ; 


{Ri}, {Вз, Ra}; 
{R2}, (Rs, Ra}; 
{Ri}, {R2}; 
{R1}, {R2}; 
{Ri}, {R2}; 
{R1}, {R2}; 
{Ri}, {R2}; 
{Ri}, {Ro}; 


00, 93,90; 

Ais, 5 (Ao + 2УЗАв) , Ais; 
Ais, A10, A19; 

00,03,00; 

Ais, + (Ao + 2V3As8) , A1; 
Ais, A10, A19; 

03,00; 

03,00; 

—03, 00; 

03,00; 

—03, 00; 


03,00; 
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14. SG 121-180 


427 


Accidental degeneracies on high symmetry line 


A; TA/TZ; Coca S17; {Ri}, (Ro); 2; σρ,σ3, σο; P-WNLs; 
Um (Rs, Ra}; 3; Ais, Ao+2V3A8 Alo; ТР; 
{R2}, {Пз, Ra}; 3; A13, Ато, Aig; ТР; 
V; ZV; Cosa ST; (Fi) {R2}; 2; 00, 03,00; P-WNLs; 
Un Es, Ra}; 3; Ais, Ао+2УЗАв το TP; 
{R2}, {Пз, Ra}; 3; A13, Ато, Aig; ТР; 
W; ХР; Сзг,саь; {Ri}, {Ro}; 2; 00,03; P-WNLs; 
[ay {R3}; 2; 03,00; P-WNL; 
[y {Ва}; 2; 03,03; P-WNL; 
{Е2},{Вз}; 2; оз, —03; P-WNL; 
{Ro},{Ra}; 2; оз, -σο; P-WNL; 
{Rs}, {Ra}; 2; —00, 03; P-WNLs; 
У; DZ/TX; Cos,T Coy; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
F; ZF; Cox, T Cay; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
Q; NP; Сәу; {Ri}, {Ro}; 2; оз; C-1 WP; 1 
A; LX; C qb, Í Oda; {Ri}, {Ro}; 2; 03,00; P-WNL; 
U; ZU; σαν, Oda; {Ri}, {R2}; 2; 03,00; P-WNL; 
У; XZ/XY; caa,T Оз»; {Ri}, {Ro}; 2; 03,00; P-WNL; 
SG 122 
Accidental degeneracies on high symmetry line 
A; TA/TZ; C2z,0a,5¢,7; {R1}, {R2}; 2; 00,03, 00; P-WNLs; 
{R1}, (s, Ra}; 3; Ais, 2 (Ао +2УЗАз), Ао; TP; 
{Рә}, {Ез, Ва}; 3; Ais, A10, Aig; TP; 
V; ZV; Oda C32 SL T; {R2}, {R4}; 2; —i03,00,00; P-WNLs; 
{R2}, (Hie, Rs}; 3; — 5% (Ao + 2/34s) , Ais, A19; TP; 
{Ra} , (He, Rs}; 3; —iA10, Ais, A19; TP; 
У; DZ/TX; Cos, T Coy; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
Е; ZF; Cox,T Cay; {R2}, {Βα}; 2; 03,00; C-1 WP; 1 
Q; NP; C2y; {Ra}, {Rs}; 2; оз; C-1 WP; 1 
A; DX; Odb, T Oda; {Ri} {Ro}; 2; 03,00; P-WNL; 
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A; DX; Coy,02,JT; {Ri}, (R2) ; 2; оо, оз, оо; 
{Ri}, {Rs}; 2; оз, со, σο; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{R3}, {R4}; 2; —00, 03, 00; 

U; ZR; Coy,0s,IT; {Ri}, (F2) ; 2; 00, σα, 00; 
{Ri}, {R3}; 2; оз, со, со; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; σα, —0з, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{Аз}, {R4}; 2; —00, σ8, 00; 

Л; TZ; Оф о, IT; {Πα}, {Πο}: 2; 00, оз, 00; 
{Ri}, {Аз}; 2; оз, со, 00; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2УЗАа) , Ais; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, (Ray; 2; оз, —00, 00; 
{R2}, {Rs}; 3; Azo, Аш, Ais; 
{R3}, {R4}; 2; —00, 03, 00; 
{Rs}, {Rs}; 3; --Αιθ, 3 (Ao + 2V34As) , Ais; 
{R4}, {Rs}; 3; Ало, Аш, Ais; 

V; MA; CL, IT; {Γι}, {R2}; 2; 00, оз, 00; 
{R1}, {R3}; 2; оз, со, Go; 
{R1}, {R4}; 2; оз, σα, σο; 
{R1}, {Rs}; 3; Azo, 5 (Ao + 2V34s) , Ais; 
{R2}, {R3}; 2; оз, —03, σο; 
{R2}, {R4}; 2; оз, —00, σο; 
{R2}, {Rs}; 3; Azo, Aio, Ais; 
{R3}, {R4}; 2; —00, σα, 00; 
{Rs}, {Rs}; 3; – Ало, 5 (Ао + 2УЗАв) , Ais; 
{R4}, {Rs}; 3; — Азә, Aio, Аз; 

У; ΓΜ; Coa, IT; {R1}, {Βα}; 2; 00, σα, 00; 
{Ri}, {Rs}; 2; оз, со, 00; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; σα, —03, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{R3}, {R4}; 2; —00, σα, 00; 

5; ZA; Coa,oz,IT; {Ri}, {Reo}; 2; со, оз, осо; 
{R1}, {R3}; 2; оз, со, σο; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{R3}, {R4}; 2; —00, 03, 00; 
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Y; ХМ; Cz;,0,,IT; (Fi) (H2) i 2; 00, 03,00;  P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{R1}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —оз, оо; P-WNL; 
{Ro}, {Ra}; 2; оз, —00, со; P-WNL; 
{Rs}, {R4}; 2; —00, 03, со; P-WNLs; 
T; ВА; Cos,041T; (Fa) {R2}; 2; 00,03,00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, (Ra) ; 2; оз, —00, 00; P-WNL; 
{Ез}, {Ra}; 2; 700,03, оо; P-WNLs; 
W; XR; Coz,0y, IT; {R1}, (H2); 2; оо, оз, 00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri}, {Ва}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —оз, во; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 
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A; DX; C2y,or,IT; (Fa) , (H2) ; 2; σο, σα, σο; 
{R1}, {R3}; 2; оз, 00, 00; 
{Ri}, {R4}; 2; σα, оз, со; 
{R2} , {R3}; 2; оз, —03, 00; 
{R2} , {R4}; 2; оз, —00, со; 
{Rs} , {R4}; 2; —00, σα, 00; 

A; TZ; Choy JIT; {Ri}, {R2}; 2; до, оз, оо; 
{R1}, {R3}; 2; оз, 00, 00; 
{Ri}, {R4}; 2; оз, оз, σα; 
{R1}, {Rs}; 3; A29, + (Ao + 2УЗАв) , Ais; 
{R2} , {R3}; 2; оз, —03, 00; 
{R2} , {На}; 2; оз, —00, 00; 
{52}, {Rs}; 3; A29, Ало, Ais; 
{R3} {На}; 2; --σο, σα, 00; 
{R3}, {Rs}; 3; --Αιο, 1 (Ao + 2/343) , Ais; 
{R4}; {Rs}; 3; Ало, Aio, Ais; 

V; MA; CL, IT; {R1}, {R2}; 2; 00,03,00; 
{R1}, {R3}; 2; оз, 00, 00; 
{Ri}, {R4}; 2; σα, оз, со; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2УЗАв) , Ais; 
{R2} , {R3}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, —00, σο; 
{R2}, {Rs}; 3; Azo, Ало, Ais; 
{Rs}, {Ва}; 2; —00, оз, 00; 
{83}, {Rs}; 3; --Αιο, 1 (Ao +2УЗАв) , Ais; 
{Ra}, {Rs}; 3; Ало, Aio, Ais; 

X; ГМ; Ca;02,IT; (Fal {R2}; 2; 00,03,00; 
{Ri}, {R3}; 2; оз, 0%, Go; 
{Ri} , {Ra}; 2; оз, оз, Go; 
{R2} , {R3}; 2; σα, —03, со; 
{R2} , {На}; 2; оз, —00, 00; 
{R3} , {На}; 2; —00, σα; со; 

Y; XM; Cos,0,,IT ; (Fa) , (H2) ; 2; 00, σα, 00; 
{R1} , {R3}; 2; оз, со, со; 
{Ri}, {R4}; 2; σα, оз, 00; 
{R2} , {R3}; 2; оз, —03, 00; 
{R2} , {На}; 2; оз, —00, 00; 
{Rs} , {R4}; 2; —00, σα, 00; 

W; ХВ; C22,0y, IT; {R1}, {R2}; 2; 00, дз, 90; 
{R1} , {R3}; 2; σα, 00, со; 
{R1} , {R4}; 2; оз, оз, 00; 
{R2} , {R3}; 2; оз, —03, 00; 
{R2} , {На}; 2; оз, —00, 00; 
{R3}, {Ra}; 2; --σο, σα, Go; 
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A; DX; Coy,oz,JIT; {Ri}, {R2}; 2; 00,03, 00; 
{Ri}, {R3}; 2; оз, оо, co; 
{Ri}, {Ва}; 2; оз, оз, 00; 
{R2}, {Πα}; 2; 03,—03,00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{R3}, {Ва}; 2; —00, 03,00; 
U; ZR; Cay,o2,IT; {Ri}, {R2}; 2; σο, σα, σο; 
{Ri}, {R3}; 2; оз, оо, оо; 
{Ri}, {Ва}; 2; оз, оз, 00; 
{R2}, {R3}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Rs}, {Ra}; 2; —00, 03,00; 
A; TZ; Оо, IT; {Ri}, {R2}; 2; 00,03, 00; 
{R1}, {R3}; 2; оз, 00, 00; 
{Ri}, {Ва}; 2; оз, 03, 00; 
{Ri}, {Rs}; 3; A29, 5 (Ao + 2УЗАа) , Ais; 
{R2}, {R3}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; оз, —00, σο; 
{R2}, {Rs}; 3; Azo, Аш, Ais; 
{Rs}, {Ва}; 2; —00, 03,00; 
{Ез}, {Rs}; 3; – Ало, + (Ao + 2V34As) , Ais; 
Ua) {Rs}; 3; —Aio, Аш, Ais; 
V; MA; Cj,,C2,,0a4,IT; {Πο}, {ο}; 2; --ἴση, σο, со, σο; 
(R5) , {R7}; 2; —t03, 00, σα, 00; 
{Rs}, {Rs}; 2; --ἴσο,σο,σλ,σο; 
{Rs}, {Ro}; 3; —Азо, A13, 5 (Ao + 2УЗАв) , A32; 
{Ro}, {R7}; 2; 100, 00, σα, 00; 
{Ro}, {Rs}; 2; 103, 00, σα, 00; 
{Re}, {Ro}; 3; —Аза, Ais, 2 (Ao + 2УЗАв) , A32; 
(Rz) , {Rs}; 2; 103,00, —00, со; 
{R7}, {Ro}; 3; —Asi, Ais, Aio, A2; 
{Rs}, {Ro}; 3; —Aso, Ais, A10, Aso; 
X; ГМ; Cos,0;,IT; {Ri}, {R2}; 2; σο, σα, σο; 
{Ri}, {R3}; 2; оз, со, оо; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {Ез}; 2; оз, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Rs}, {Ва}; 2; —00, 03,00; 
S; ZA; Coa,0z,IT; {Ri}, {R2}; 2; 00,03, 00; 
{Ri}, {R3}; 2; оз, оо, co; 
{R1}, {R4}; 2; оз, оз, 00; 
{R2}, {R3}; 2; оз, —03,00; 
{R2}, {R4}; 2; оз, —00, 00; 
{R3}, {Ra}; 2; —00, 03, Go; 
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A; DX; Coy,oz,JIT; 


A; TZ; C}, IT; 


V; МА; CL,Co; σαι] 


X; ГМ; Cos,04,1T; 


Т; RA; oy,Cəz IT; 


Lit) {R2}; 
{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{Ra}, (Ray; 
{Rs}, {Ва}; 
Un), {R2}; 
{Ri}, {Rs}; 
{Ri} (Ray; 
{Ri}, {Rs}; 
{Ra}, {Rs}; 
{R2}, (Ray; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, {Rs}; 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{R6}, {R7}; 
{Re}, {Rs}; 
{Re}, {Ro}; 
{R7}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {Ro}; 
{Ri}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R2}, {Ва}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 


90, 03,00; 
03,00, 90; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 
00,03, 00; 
03,00, 00; 


03,03, 00; 


A29, š (Ao + 2/3As) , Ais; 


03, —03,00; 
03, —00,00; 
A29, A10, A13; 


—00, 03, 00; 


—Aig, $ (Ao + 2УЗАа) , Ais; 


— A19; A10; A13; 
—103, 00, 00, 00; 
—103, 00, 03, 00; 


—100, 00, 03, O0; 


— Азо, Ais, š (Ao + 2V3As8) , A32; 


100, σο, ©з, 00; 


i03, 00, ©з, 00; 


—A31, Ais; 5 (Ао + 2УЗАв) , A32; 


i03, 00, —00, 00; 


— 431, Ais, Апо, A32; 
— Азо, A13, Ало, Aso; 


00,03, 00; 
03,00; 00; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 
—103,00,00; 
—100,03,00; 
—103,03,00; 
103,03,00; 
100,03,00; 


—i03, —00, 00; 
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A; DX; Сәу,оъ, IT; {Ri}, {Ro}; 2: 
{R1}, {R3}; 2; 

{R1}, {Ra}; 2; 

{R2}, {R3}; 2; 

{R2}, {Ra}; 2; 

{R3}, {Ra}; 2; 

U; ZR; Coy,0x, IT; {Ri}, {Ro}; 2; 
{Ri}, {R3}; 2; 

{R1}, {Ra}; 2; 

{R2}, {R3}; 2; 

{R2}, {Ra}; 2; 

{R3}, {Ra}; 2; 

A; TZ; Cho IT; {Ri}, {Ra}; 2; 
{Ri}, {R3}; 2; 

{Ri}, {Ra}; 2; 

{Ri}, {R5}; 3; 

{R2}, {R3}; 2; 

{R2}, {Ra}; 2; 

{R2}, {R5}; 3; 

{R3}, {Ra}; 2; 

{R3}, {R5}; 3; 

{Ва}, {6}; 3; 

; 04, 22,0da,1 T ; (Rs. Re}, {Rio}; 4; 
{Rs, Re} , (Rz, Rs}; 4; 

{Ат, Re}, {Rio}; 4; 

X; ΓΜ; Οσοι] {Ri}, {Ro}; 2; 
{Ri} {Rs}; 2; 

{Ri}, {Ra}; 2; 

{Ro} {R3}; 2; 

{Ro}, {Ва}; 2; 

{Ra}, {Ra}; 2; 

S; ΖΑ; Coa,0z,IT; {Ri}, {Ro}; 2; 
{Ri}, {R3}; 2; 

{R1}, {Ra}; 2; 

{Ro}, {R3}; 2; 

{R2}, {Ra}; 2; 

{R3}, {Ra}; 2; 

; Gy GZ IT; (Fo, Ra) , (Ro, Rs}; 4; 
T; RA; оу,ог,17; (Ro, Ra}, (Ho, Rs}; 4; 


> 
= 
> 


м: 
> 
< 


00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 

Азо, 5 (Ао + 234a) , Ais; 
03, —03,00; 

03, —00,00; 

429, Ало, A13; 
—00,03,00; 

— A19, + (Ao + 2V34a) , Ais; 
— A19, A10, Аз; 
Гоа, 03,0, L'22, Гоз; 
—iT3,3, Го,о, Гз,о, Го,1; 
T24, Гз,о, Гә5, Г2з 
00, 03, 00; 

03, 00, 00; 

03, 03, 00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 

Го,з, Гз,о, Го,1; 
Го,з, Гз,о, Го, 1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
ТР; 
P-WNLs; 
P-WNLs; 
ТР; 
P-WNLs; 
ТР; 

ТР: 

ОР; 
ОБР; 
ОР; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 

DP; 


433 


202102.00016v1 


chinaXiv 


SG 128 


Accidental degeneracies on high symmetry line 


A; DX; Сәу,оъ, IT; {Ri}, {Ro}; 2: 
{Ri}, Uis); 2; 
{Ri}, {Ва}; 2; 
{R2}, {Rs}; 2; 
{R2}, {Ва}; 2; 
{Rs}, {Ва}; 2; 
А; TZ; Coy IT; {В}, {R2}; 2 
{Ri}, Uis); 2; 
{Ri}, {Ва}; 2; 
{Ri}, Uis); 3; 
{R2}, {Rs}; 2; 
{R2}, {Ва}; 2; 
{Ra}, {R5}; 3; 
{Rs}, {Ва}; 2; 
{Rs}, {А5}; 3; 
{Ra}, Uis); 3; 
V; MA; o2,C2z,0aa,IT; (Rs, Re] , (Fo) ; 4; 
186, Rey , (Rr, Rs}; 4; 
{R7, Re}, (Fo); 4; 
У; ГМ; Сәа,осг,ІТ; {Ri}, {Βα}; 2; 
{Ri}, {Rs}; 2; 
{Ri}, {Ra}; 2; 
{Ro}, {Rs}; 2; 
{R2}, {Ва}; 2; 
{Rs}, {Ва}; 2; 
У; ХМ; oy,02,I7; (Ho, Ra}, (Ro, Rs}; 4; 


00,03,00; 

03,00,00; 

03,03,00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 

00,03,00; 

03,00,00; 

03,03,00; 

A29, š (Ao + 2V34s) , Ais; 
03, —03,00; 

03, —00,00; 

A29, Ато, A13; 
—00,03,00; 

— A19, + (Ao + 2V34s) , Ais; 
— A19, A10, A13; 

T21, Гз,о, Г22, Г2з; 
—iT3,3, Го,о, Гз,о, Го, 1; 
Гоа, Гз,о, Г25, [23 
00,03,00; 

03,00,00; 

03,03,00; 

03, —03,00; 

σα, —00, 00; 
—00, 03, 00; 


Го,з, Гз,о, Го,1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-WNLs; 
P-WNLs; 


P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; TX; COIT; {Ri}, {Ro}; 
Iy {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 

U; ZR; Coy,05,17 ; {Ri}, {В}; 
{R1}; {Rs}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 

A; TZ; Chey IT; {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {Rs}; 
{R2}, {R4}; 
{R2}, {Rs}; 
{Rs}, {Ra}; 
{83}, {85}; 
{Ra} {Rs}; 

V; MA; Ci,,0,IT; (Fi, Ra}, {Rs}; 
(Ra, Ва} {R2, Rs}; 
(H5, Πα}, {Πο}; 

X; ΓΜ; Cosa, IT; {Ri}, {R2}; 
{R1}, {R3}; 
{R } Uu) ; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 

S; ZA; C2a,02,IT; {Ri}, {Ro}; 
15] {Rs}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {Ha}; 
{Rs}, {Ва}; 

W; XR; C22,0y,IT; (Ei, R4} ,{R2, Ез); 


2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
3; 
2; 
2; 
3; 
2; 
3; 
3; 
4; 
4; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 


00,03,00; 

03,00,00; 

03,03,00; 

03, —03,00; 

03, —00,00; 

—00,03,00; 

00,03,00; 

03,00,00; 

03,03,00; 

03, —03,00; 

03, —00,00; 

—00,03,00; 

00,03,00; 

03,00,00; 

03,03,00; 

Ago, 5 (Ao + 2УЗАв) , Ais; 
03, —03,00; 

03, —00,00; 

429, Ало, A13; 

—00,03,00; 

— Ало, + (Ao + 2V34s) , Ais; 
— A19, A10, Ais; 

Го, Го,з, (5 — $) (Гол + i); 
Го,з, Гз,з, Го,1; 

Гов, —Гз,з, (5 — ὁ) (Гол iT); 
00, 03, 00; 

03, 00, 00; 

03, 03, 00; 

03, —03, 00; 

03, —00,00; 

—00,03,00; 

00,03,00; 

03,00,00; 

03,03,00; 

03, —03,00; 

03, —00,00; 

—00,03,00; 


Го,з, Гз,з, Го,1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-WNLs; 
P-WNLs; 


P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; TX; Coy,05,I7T; {Ri}, {Ro}; 
Iy {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
A; TZ; Сет: {R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, {Ва}; 
{R1}; {R5}; 
{R2}, {Rs}; 
{R2}, {Ra}; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}; {Rs}; 
{Ra}, Uis); 


V; MA; CL, IT; (Fi, Ra}, {Rs}; 
{R ‚ Ra} Й (fis, Ra) ; 
{В2, R3}, {Rs}; 


X; ГМ; Сао, IT; {R1}, {R2}; 
{Ri}, {Rs}; 
{R1}, {Ra}; 
{Ro}, {R3}; 
{R2}, {Ra}; 
{R3}, {Ва}; 


2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
3; 
2; 
2; 
3; 
2; 
3; 
3; 
4; 
4; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 


Т; ВА; Cos ,0y,IT ; (Fo, Rs}, (Ra, Re}; 4; 
W; XR; Cozo0y,I7T; (Fa, Ва}, (Ro, R3}; 4; 


00,03,00; 

03,00,00; 

03,03,00; 

03, —03,00; 

03, —00,00; 

—00,03,00; 

00,03,00; 

03,00,00; 

03,03,00; 

A29, 5 (Ao + 2/34) , Ais; 
03, —03,00; 

03, —00,00; 

A29, Ало, A13; 

—00,03,00; 

—Aio, + (Ao + 2/34) , Ais; 
— A19, A10, A13; 

Гә, Го,з, (2 = š) (Гол + 1Гз,1) ; 
Го,з, 3,3, Го,1; 

Г.в, —Гз,з, (2 = i) (Гол + iUsa); 
00,03,00; 

03,00,00; 

03, 03, 00; 

03, —03, 00; 

03, —00, 90; 

—00, 03, 00; 

Τα, —4Го,з, Loa; 

Го,з, 03,3, Го,1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
ТР; 
P-WNLs; 
P-WNLs; 
ТР; 
P-WNLs; 
ТР; 

ТР; 

DP; 
QDP; 
DP; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 

DP; 
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SG 131 


Accidental degeneracies on high symmetry line 


A; DX; Сәу,оь,1Т; {В1}, (H2) ; 2; со, оз, оо; 
{Ri}, {R3}; 2; оз, со, 00; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; σα, —0з, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{R3}, {R4}; 2; —00, 03, 00; 
U; ZR; Coy,0s,IT; {Ri}, {Βα}; 2; 00, σα, 00; 
{Ri}, {Rs}; 2; оз, со, 00; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {Rs}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{Аз}, {R4}; 2; --σο, 03, 00; 
A; TZ; CL, о, IT; {Πα}, {Πο}: 2; 00, дз, 00; 
{Ri}, {R3}; 2; оз, со, 00; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2УЗАа) , Ais; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{R2}, {Rs}; 3; A29, Аш, Ais; 
{Аз}, {R4}; 2; —00, σα, 00; 
{Rs}, {Rs}; 3; --Αιο, 5 (Ао + 2УЗАв) , Ais; 
{R4}, {В}; 3; Ало, Ало, Ais; 
V; MA; CL, os IT; (R1) , (R3) ; 2; 00, оз, 00; 
{R1}, {R3}; 2; оз, со, Go; 
{R1}, {R4}; 2; 03,03, σο; 
{R1}, {Rs}; 3; A29, 5 (Ao + 2УЗАв) , Ais; 
{R2}, {R3}; 2; оз, —03, σο; 
{R2}, {R4}; 2; оз, —00, 00; 
{R2}, {Rs}; 3; A29, Аш, Ais; 
{R3}, {R4}; 2; —00, σα, 00; 
{Rs}, {Rs}; 3; – Ало, 5 (Ао + 2УЗАв) , Ais; 
{Ra}, {Rs}; 3; Ало, Aio, Аз; 
У; ΓΜ; Coa, IT; {R1}, {Βα}; 2; 00,03, 00; 
{Ri}, {Rs}; 2; оз, со, σο; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{R3}, {R4}; 2; —00, σα, 00; 
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Y; ХМ; Cz;,0,,IT; (Fi) (H2) i 2; 00, 03,00;  P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{R1}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —оз, оо; P-WNL; 
{Ro}, {Ra}; 2; оз, —00, со; P-WNL; 
{Rs}, {R4}; 2; —00, 03, со; P-WNLs; 
T; ВА; Cos,041T; (Fa) {R2}; 2; 00,03,00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, (Ra) ; 2; оз, —00, 00; P-WNL; 
{Ез}, {Ra}; 2; 700,03, оо; P-WNLs; 
W; XR; Coz,0y, IT; {R1}, (H2); 2; оо, оз, 00; P-WNLs; 
{R1}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri}, {Ва}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —оз, во; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; PX; Сәу,оъ,1Т; {Πι}, {Πο}; 2; со, оз, со; 
{Ri}, {R3}; 2; оз, 00, со; 
{Ri}, {Ra}; 2; 03,03, со; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Аз}, {Ва}; 2; —00, оз, 00; 

A; TZ; CihoyIT; (BY {Πο}: 2; 00, дз, σο; 
{Ri}, {R3}; 2; оз, то, со; 
{Ri}, {R4}; 2; оз, 03, со; 
{Ri} , {Rs}; 3; Azo, E (Ao + 2/34s) , Ais; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {Ва}; 2; оз, --σο, 00; 
{R2}, {Rs}; 3; A29, Аш, Ais; 
{Аз}, {В}; 2; —00, оз, 00; 
{Ез}, {Rs}; 3; --Αιο, $ (Ao + 2УЗАз) , Ais; 
{Ra}, {Rs}; 3; — Ало, Aio, Ais; 

V; MA; Ci;;o,,IT; {R1}, {R2}; 2; 00,03,00; 
{R1}, {R3}; 2; 03,00, 00; 
{R1}, {Ва}; 2; оз, 03, 00; 
{Ri}, {Rs}; 3; A29, E (Ao + 2V3As8) , Ais; 
{R2}, {R3}; 2; оз, —03, 00; 
{Ro}, {Ra}; 2; оз, —00, Go; 
{R2}, {Rs}; 3; A29, Аш, Ais; 
{Аз}, {Ва}; 2; —00, σα, Go; 
{Ез}, {Rs}; 3; – Ао, $ (Ao + 2V34s) , Ais; 
{Ra}, {Rs}; 3; --Αιο, Aio, Ais; 

X; ΓΜ; Сза,о:, IT; {R1}, (Ho) ; 2; со, оз, со; 
{Ri}, {R3}; 2; оз, 00, со; 
{Ri}, {R4}; 2; оз, оз, 00; 
{R2}, {R3}; 2; оз, —0з, 00; 
{R2}, {Ва}; 2; оз, --σο, 00; 
{Аз}, {Ва}; 2; —00, оз, 00; 

S; ZA; Coa,oa IT; (Fio) , {Ва}; 2; оз, 00, σο; 
{R2}, {R6}; 2; 00,03, со; 
{R2}, {Rs}; 2; оз, оз, со; 
{Ra}, {Re}; 2; —03, 03, 00; 
{Ra}, {Rs}; 2; --σο, оз, 00; 
{Re}, {Rs}; 2; оз, —00, 00; 

Y; XM; Coz,0z,1T; {R1}, {Πο}; 2; со, σα, со; 
{Ri}, {R3}; 2; 03,00, 00; 
{Ri}, {R4}; 2; оз, 03, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, --σο, 00; 
{Rs}, {Ва}; 2; —00, оз, 00; 
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W; ХВ; C22,0y, IT; {Ri}, (Ha); 2; 
{Ri}, {R3}; 2; 
{Ri} {R4}; 2; 
{R2}, {R3}; 2; 
Uis) {R4}; 2; 
Uis] {R4}; 2; 


0, 03,00; P-WNLs; 
03,00,00; P-WNL; 
03,03,00; P-WNL; 
03, —03, Go; P-WNL; 
σα, —00,00; P-WNL; 
--σο,σᾳ,σο; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; DX; Соус, ЇТ; {Ri}, {R2}; 2; 00,03, 00; 
{Ri}, {R3}; 2; оз, оо, co; 
{Ri}, {Ва}; 2; оз, оз, 00; 
{R2}, {Πα}; 2; 03,—03,00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{R3}, {Ва}; 2; —00, 03,00; 
U; ZR; Cay,o2,IT; {Ri}, {R2}; 2; σο, σα, σο; 
{Ri}, {R3}; 2; оз, оо, оо; 
{Ri}, {Ва}; 2; оз, оз, 00; 
{R2}, {R3}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Rs}, {Ra}; 2; —00, 03,00; 
A; TZ; Оо, IT; {Ri}, {R2}; 2; 00,03, 00; 
{Ri}, {R3}; 2; оз, со, 00; 
{Ri}, {Ва}; 2; оз, 03, 00; 
{Ri}, {Rs}; 3; A29, 5 (Ao + 2УЗАа) , Ais; 
{R2}, {R3}; 2; 03, —03, 00; 
{R2}, {Ва}; 2; оз, —00, σο; 
{R2}, {Rs}; 3; Azo, A10, Ais; 
{Rs}, {Ва}; 2; —00, 03,00; 
{Ез}, {Rs}; 3; – Ало, + (Ao + 2V34As) , Ais; 
Ua) {Rs}; 3; —Aio, Аш, Ais; 
V; MA; Cj,,C2,,0a4,IT; {Πο}, {ο}; 2; --ἴση, σο, со, σο; 
(R5) , {R7}; 2; —t03, 00, σα, 00; 
{Rs}, {Rs}; 2; --ἴσο,σο,σλ,σο; 
{Rs}, {Ro}; 3; —Азо, A13, 5 (Ao + 2УЗАв) , A32; 
{Ro}, {R7}; 2; 100, 00, σα, 00; 
{Ro}, {Rs}; 2; 103, 00, σα, 00; 
{Re}, {Ro}; 3; —Аза, Ais, 2 (Ao + 2УЗАв) , A32; 
(Rz) , {Rs}; 2; 103,00, —00, со; 
{R7}, {Ro}; 3; —Asi, Ais, Aio, A2; 
{Rs}, {Ro}; 3; —Aso, Ais, A10, Aso; 
X; ГМ; Cos,0;,IT; {Ri}, {R2}; 2; σο, σα, σο; 
{Ri}, {R3}; 2; оз, со, оо; 
{Ri}, {Ва}; 2; оз, оз, 00; 
{R2}, {Ез}; 2; оз, —03,00; 
{R2}, {Ra}; 2; оз, —00, 00; 
{R3}, {Ra}; 2; --σο, σα, 00; 
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Accidental degeneracies on high symmetry line 


A; DX; Соус, ЇТ; 


A; TZ; C}, IT; 


V; МА; CL,Co; σαι] 


X; ГМ; Cos,04,1T; 


S; ZA; Сза,саь,ІТ; 


Т; RA; оу,С2 IT; 


Lit) {R2}; 
{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{Ra}, (Ray; 
{Rs}, {Ва}; 
Un), {R2}; 
{Ri}, {Rs}; 
{Ri} (Ray; 
{Ri}, {Rs}; 
{Ra}, {Rs}; 
{R2}, (Ray; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, {Rs}; 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{R6}, {R7}; 
{Re}, {Rs}; 
{Re}, {Ro}; 
{R7}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {Ro}; 
{Ri}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R2}, (Ray; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {R6}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 


90, 03,00; 
03,00, 90; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 
00,03, 00; 
03,00, 00; 


03,03, 00; 


A29, š (Ao + 2/3As) , Ais; 


03, —03,00; 
03, —00,00; 
A29, A10, A13; 


—00, 03, 00; 


—Aig, $ (Ao + 2УЗАа) , Ais; 
— A19, A10, A13; 
—103,00,00,00; 
—103,00,03,00; 
—100,00,03,00; 


— Азо, Ais, š (Ao + 2V3As8) , A32; 


100,00; ©з, 00; 


103,00, 03, 00; 


— Аза, Ais; 5 (Ao + 2УЗАв) , A32; 
173, 00, —00, 00; 

— A31, Ais, Aio, Aso; 

— Азо, Аз, A10; A32; 


00,03, 00; 
03,00; 00; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 
—00, 03, 00; 
03,00, 00; 
00, 03, 00; 
03, 03, 00; 
—03, 03,00; 
—00, 03, 00; 
03, —00,00; 
—103, 00,00; 
—100, 03,00; 
—103, 03,00; 
ἴσα, 03,003 
100,03, 003 


—i03, —00, 00; 
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A; DX; Сәу,оъ, IT; {Ri}, {Ro}; 2: 
{R1}, {R3}; 2; 
{R1}, {Ra}; 2; 
{R2}, {R3}; 2; 
{R2}, {Ra}; 2; 
{R3}, {Ra}; 2; 
U; ZR; Cy,0x, IT; {Ri}, {Ro}; 2; 
{Ri}, {R3}; 2; 
{R1}, {Ra}; 2; 
{R2}, {R3}; 2; 
{R2}, {Ra}; 2; 
{R3}, {Ra}; 2; 
A; TZ; Cho IT; {Ri}, {Ra}; 2; 
{Ri}, {R3}; 2; 
{Ri}, {Ra}; 2; 
{Ri}, {R5}; 3; 
{R2}, {R3}; 2; 
{R2}, {Ra}; 2; 
{R2}, {R5}; 3; 
{R3}, {Ra}; 2; 
{R3}, {R5}; 3; 
{Ва}, {6}; 3; 
V; MA; o2,C2z,0aa,IT; (Rs, Re}, {Rio}; 4; 
{Rs, Re} , (Rz, Rs}; 4; 
{R7, Rs}, {Rı0}; 4; 
У; ΓΜ; Coa,0;,IT; {R1}, {R2}; 2; 
{Ri} {Rs}; 2; 
{R1}, {Ra}; 2; 
{Ro} {R3}; 2; 
{R2}, {Ra}; 2; 
{R3}, {Ra}; 2; 
Y; XM; Сь,ог,1Т; {R2, Ra} , (Ro, Rs}; 4; 
T; RA; C2z,02,IT; {R2, Ra}, (Ri, Rs}; 4; 


00, 03, 00; 

03, 00, 00; 

03,03, 00; 

03, —03, 00; 

03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 

Азо, 5 (Ао + 234a) , Ais; 
03, —03,00; 

03, —00,00; 

429, Ало, A13; 
—00,03,00; 

— A19, + (Ao + 2V34a) , Ais; 
— A19, A10, Аз; 
Гоа, 03,0, Г22, Гоз; 
—iT3,3, Го,о, Гз,о, Го,1; 
P24, Гз,о, '25, Гоз; 
00, 03, 00; 

03, 00, 00; 

03, 03, 00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 

Го,з, Гз,о, Го,1; 
Го,з, Гз,о, Го, 1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
ТР; 
P-WNLs; 
P-WNLs; 
ТР; 
P-WNLs; 
ТР; 

ТР: 

ОР; 
ОБР; 
ОР; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
DP; 

DP; 
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A; DX; Сәу,оъ, IT; {Ri}, {Ro}; 2: 
{Ri}, Uis); 2; 
{Ri}, {Ва}; 2; 
{R2}, {Rs}; 2; 
{R2}, {Ва}; 2; 
{Rs}, {Ва}; 2; 
А; TZ; Coy IT; {В}, {R2}; 2; 
{Ri}, {Rs}; 2; 
{Ri}, {Ва}; 2; 
{Ri}, Uis); 3; 
{R2}, {Rs}; 2; 
{R2}, {Ва}; 2; 
{Ra}, {R5}; 3; 
{Rs}, {Ва}; 2; 
{Rs}, {А5}; 3; 
{Ra}, Uis); 3; 
V; MA; o2,C2z,0aa,IT; (Rs, Re] , (Fo) ; 4; 
186, Rey , (Rr, Rs}; 4; 
{R7, Re}, (Fo); 4; 
X; ΓΜ; Coa,ozJ1T; {Ri}, {Βα}; 2; 
{Ri}, {Rs}; 2; 
{Ri}, {Ra}; 2; 
{Ro}, {Rs}; 2; 
{R2}, {Ва}; 2; 
{Rs}, {Ra}; 2; 
S; ZA; Coa,ca IT; {Ro}, {Ra}; 2; 
{R2}, {Re} ; 2; 
{R2}, {Rs}; 2; 
{Ra}, {Ro}; 2; 
{Ra}, {Rs}; 2; 
{Re}, {Rs}; 2; 
Y; ХМ; Coz,02,1T; (Ro, Βα}, (Ro, Rs}; 4; 


00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 
00,03,00; 
03,00,00; 
03,03,00; 

Азо, 5 (Ao + 2УЗАв) , Ais; 
03, —03,00; 

03, —00,00; 

A29, Ато, A13; 
—00,03,00; 

— Aio, ἃ (Ао + 2V3As) , Ais; 
— A19, A10, A13; 
T21, Гз,о, Г22, Г2з; 
—iT3,3, Го,о, Гз,о, Го, 1; 
T24, Гз,о, Г25, L'23; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

03, —00, 00; 
—00, 03, 00; 
03,00, 00; 

00, 03, 00; 

03, 03, 00; 

— 03, 03,00; 

—00, 03, 00; 

03, —00,00; 


Го,з, Гз,о, Го,1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-WNLs; 
P-WNLs; 


P-WNLs; 
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A; TX; COIT; {Ri}, {Ro}; 
Iy {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
U; ZR; Coy,05,17 ; {Ri}, {В}; 
{R1}; {Rs}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 
A; TZ; Со, IT; {Ri}, {Ro}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {Rs}; 
{R2}, {R4}; 
{R2}, {Rs}; 
{Rs}, {Ra}; 
{Rs}, {R5}; 
{Ra}, {Rs}; 


V; MA; CŁ,0oy, IT; {Ri, Ra}, {Πο}; 
(Ri, Ra}, (Ho, Ёз}; 
{R2, Ra}, {R5}; 


У; ГМ; Ca;02, IT; {R1}, {Πο}; 
{Ri}, {Rs}; 
{Ri} {R4}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
Uis) {R4}; 


W; XR; C22,0y,IT; {Ri, Ra}, (Ro, R3}; 


2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
3; 
2; 
2; 
3; 
2; 
3; 
3; 
4; 
4; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
4; 


00,03,00; 

03,00,00; 

03,03,00; 

03, —03,00; 

03, —00,00; 

—00,03,00; 

00,03,00; 

03,00,00; 

03,03,00; 

03, —03,00; 

03, —00,00; 

—00,03,00; 

00,03,00; 

03,00,00; 

03,03,00; 

Ago, 5 (Ao + 2УЗАв) , Ais; 
03, —03,00; 

03, —00,00; 

429, Ало, A13; 

—00,03,00; 

— Ало, + (Ao + 2V34s) , Ais; 
— A19, A10, Ais; 

Г2в, Го,з, (4 — +) (Гол + 3,1) ; 
Го,з, Гз,з, Го,1; 

Гов, —Гз,з, (5 — ὁ) (Гол iT); 
00, 03, 00; 

03, 00, 00; 

03, 03, 00; 

03, —03, 00; 

03, —00, 00; 

—00, 03, 00; 


Го,з, Гз,з, Го,1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-WNLs; 
P-WNLs; 


P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; TX; Cocos IT; (Ri), {Е}; 


A; TZ; 


V; MA; 


У; TM; 


a 


Ch oy IT; 


Ch oy IT; 


Coa,021T; 


; Coa,a tT; 


{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, (Ray; 
{R1}, {R2}; 
а {Rs}; 
{Ri}, (Ray; 
{Ri}, Uis); 
{R2}, {Rs}; 
{R2}, (Ray; 
{R2}, {В}; 
{Rs}, (Ray; 
{Rs}, {R5}; 
Uu) Uis); 
{Ri, Ra}, {Rs}; 
{Ri, Ra}, (Ro, Rs}; 
Uis, Ra} , {Rs}; 
{R1}, {R2}; 
{i}; {R3}; 
Iy (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {R4}; 
{Ra}, {Ва}; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 


, 


RA; C2r,0y, IT; (Ha, Ба}, (Fa, Re}; 4; 


W; XR; Cozoy,IT; (Ri, Еа}, (Fo, Ез}; 4; 


00, 03,00; 
03,00,00; 
03,03,00; 
03, 03,00; 
03, 00,00; 
—00,03,00; 
00, 03,00; 
03,00,00; 


03,03,00; 


; A29, $ (Ао + 2/34s) , Ais; 


03, —03,00; 

03, —00,00; 

A29, Апо, Αια; 

—00,03,00; 

—Aio, ἃ (Ao + 2/348) , Ais; 
— A19, A10, A13; 

Г»в, Го,з, (5 — 5) (Гол + 3,1) ; 
Го,з, Гз,з, Го,1; 

Гов, —Гз,з, (1 — ὁ) (Гол + ilsa); 
00,03, 00; 

03,00,00; 

03,03,00; 

03, —03,00; 

03, —00, 00; 

— 00, 03, 00; 

03,00, 00; 

00, 03, 00; 

03,03, 00; 

— 03, 03,00; 

—00, 03, 00; 

03, —00,00; 
Гз,з, — оз, Го,1; 

Го,з, 3,3» Го,1; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
ТР; 
P-WNLs; 
P-WNLs; 
TP; 
P-WNLs; 
TP: 

ТР; 

ОР; 
ООР; 
ЮР; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
ОР; 

ОР; 
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А; TA/TZ; CL o IT; {Ri}, {R2}; 2; оо, оз, 00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00, со; P-WNLs; 
{Ri}, {Ва}; 2; 03,03, 00; P-WNLs; 
{R1}, {Rs}; 3; A29, 3 (Ао + 2УЗАв) , Αι; ΤΡ; 
{R2}, {R3}; 2; оз, —03, 00; P-WNLs; 
{R2}, {R4}; 2; оз, —00, 00; P-WNLs; 
{R2}, {Rs}; 3; A29, A10, Ais; TP; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 
(3) (His) ; 3; — Aio, $ (Ao + 2/343) , Ais; TP; 
{Ra}, {Rs}; 3; —A19; Aro, Ais; TP; 

У; ZV; — CioyIT; {Ri}, (Fa) i 2; 00,03, оо; P-WNLs; 
{Ri}, {R3}; 2; оз, 00, 00; P-WNLs; 
{Ri}, {Ra}; 2; оз, оз, 00; P-WNLs; 
{Ri}, {Rs}; 3; A29, 2 (Ao + 2У3Ав), Аз; TP; 
{R2}, {R3}; 2; оз, —03, 00; P-WNLs; 
{R2}, {R4}; 2; оз, —00, 00; P-WNLs; 
{R2}, {Rs}; 3; A29, A10, Ais; TP; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 
{Rs}, {Rs}; 3; --Αιο, 5 (Ao + 2/3As) , Ais; ТР; 
{Ra}, {Rs}; 3; Ало, Aio, Ais; TP; 

W; ХР; — Coz0av17; (ay (iz) ; 2; 00,03, 00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00, 00; P-WNL; 
{Ri}, {Ва}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2}, {Ва}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 

У; PZ/TX; Co,,0,,IT; {Βι},{Βο}; 2; σο, оз, 00; P-WNLs; 
{R1}, {R3}; 2; оз, 00, 00; P-WNL; 
{R1}, {Ва}; 2; σα, σα, 00; P-WNL; 
{R2}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, {Ва}; 2; оз, --σο, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 

F; ZF; Coa IT; {R1}, {Πο}; 2; 00,03,00; P-WNLs; 
{R1}, {R3}; 2; оз, со, 00; P-WNL; 
{R1}, {R4}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; 03, —03, 00; P-WNL; 
{R2}, {R4}; 2; оз, --σο, 00; P-WNL; 
{R3}, (Ray; 2; —00, 03,00; P-WNLs; 

О; МР; СТ, — (Ri), (Fo) ; 2; σα, σο; C-1 WP; 1 
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A; TX; Coa z IT; {R1}, {Πο}; 2; 00, 03,00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00,00; P-WNL; 
{R1}, {R4}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
(H2) , {Ra}; 2; оз, о0о, во; P-WNL; 
{R3}, {R4}; 2; —о0, оз, во; P-WNLs; 
U; ZU; Coa,02,17 ; {R1}, {R2}; 2; 00, 03,00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00,00; P-WNL; 
{Ri}, {Ва}; 2; оз, оз, 0%; P-WNL; 
{R2}, {R3}; 2; оз, —оз, во; P-WNL; 
{R2} , {R4}; 2; оз, 00,00; P-WNL; 
{R3} , {Ra}; 2; —00,03,00; P-WNLs; 
Y; XZ/XY; Coca a IT; {R1}, (H2) ; 2; со,оз,со; P-WNLs; 
{R1}, {R3}; 2; оз, 00,0%; P-WNL; 
{Ri}, {Ва}; 2; 03,03,00; P-WNL; 
{R2}, {Ез}; 2; оз, —оз, со; P-WNL; 
{R2}, {Ва}; 2; оз, —00,00; P-WNL; 
{Rs} , {Ra}; 2; —00, оз, со; P-WNLs; 
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A; PA/TZ; Ch.0 IT; {R1}, (Fa); 2; σο, σα, о; P-WNLs; 
{Ri}, {R3}; 2; оз, 00, 00; P-WNLs; 
{Ri}, {Ва}; 2; 03,03, 00; P-WNLs; 
{Ri}, {Rs}; 3; A29, 2 (Ao + 2У3Ав), Аз; TP; 
{R2}, {R3}; 2; оз, —03, 00; P-WNLs; 
{R2}, {R4}; 2; оз, —00, 00; P-WNLs; 
{R2}, {Rs}; 3; A29, A10, Ais; TP; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 
(3) (His) ; 3; — Aio, $ (Ao + 2/343) , Ais; TP; 
{Ra}, {Rs}; 3; —A19; Aro, Ais; TP; 

У; ZV; — CioyIT; {Ri}, (Fa) i 2; 00,03, оо; P-WNLs; 
{Ri}, {R3}; 2; оз, 00, 00; P-WNLs; 
{Ri}, {Ra}; 2; оз, оз, 00; P-WNLs; 
{Ri}, {Rs}; 3; A29, 2 (Ao + 2У3Ав), Аз; TP; 
{R2}, {R3}; 2; оз, —03, 00; P-WNLs; 
{R2}, {R4}; 2; оз, —00, 00; P-WNLs; 
{R2}, {Rs}; 3; A29, A10, Ais; TP; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 
{Rs}, {Rs}; 3; --Αιο, 5 (Ao + 2/3As) , Ais; ТР; 
{Ra}, {Rs}; 3; Ало, Aio, Ais; TP; 

W; ХР; — Coz0av17; (ay (iz) ; 2; 00,03, 00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00, 00; P-WNL; 
{Ri}, {Ва}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2}, {Ва}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 

У; PZ/TX; Co,,0,,IT; {Βι},{Βο}; 2; σο, оз, 00; P-WNLs; 
{R1}, {R3}; 2; оз, 00, 00; P-WNL; 
{R1}, {Ва}; 2; σα, σα, 00; P-WNL; 
{R2}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, {Ва}; 2; оз, --σο, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 

Е; ZF; Coa, IT; {R1}, {R2}; 2; оо, —03, 00; P-WNLs; 
{Ri}, {R3}; 2; оз, —00, 00; P-WNL; 
{R1}, {R4}; 2; оз, —0з, 00; P-WNL; 
{R2}, {R3}; 2; оз, σα, 00; P-WNL; 
{R2}, {R4}; 2; 03,00, 00; P-WNL; 
{R3}, {Ва}; 2; —00, —0з, 00; P-WNLs; 

A; TX; Craoz IT; {Ri}, Uta) ; 2; 00,03,00; P-WNLs; 
{R1}, {R3}; 2; оз, со, 00; P-WNL; 
{Ri}, {R4}; 2; оз, 03, 00; P-WNL; 
{R2}, {R3}; 2; σαι —03, 00; P-WNL; 
{R2}, {R4}; 2; оз, --σο, 00; P-WNL; 
{R3}, (Ray; 2; —00, σα, σο; P-WNLs; 
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U; ZU; Cra,oz1T; {R1}, {R2}; 2; —00, —03, со; P-WNLs; 
{Ri}, {R3}; 2; —0з, —00, со; P-WNL; 
{Ri}, {R4}; 2; —0з, —0з, 00; P-WNL; 
{R2}, {R3}; 2; —03,03,00; P-WNL; 
{R2}, {R4}; 2; —0з, 00,00; P-WNL; 
{R3}, {Ra}; 2; со, —0з, 00; P-WNLs; 
Y; XZ/XY; Co,04a,IT; (Fa) {R2}; 2; 00,03,00; | P-WNLs; 
{Ri}, {Rs}; 2; 03,00,00; P-WNL; 
{Ri}, {Ra}; 2; оз, 03,0%; Р-ММІ; 
{R2}, {R3}; 2; σα, -ση,σο; P-WNL; 
{R2}, {R4}; 2; σᾳ,--σο,σο; P-WNL; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; TA/TZ; CL cy IT; 


V; 


Q; 


ZV; 


Or σα EIT; 


ΓΖ/ΓΣ; Coz,02,1T; 


; ZF; 


NP; 


; DX; 


Οσοι] 


Cory IT; 
Coa ‚© ‚ГТ; 


{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, Uis); 
{R2}, {Ез}; 
{R2}, {Ra}; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Аз}, {R5}; 
{Ra}, {R5}; 
{Re}, {Во}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{Re}, {Во}; 
{Rr}, {Во}; 
{Rr}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {Во}; 
{Rs}, {Ro}; 
{Ro}, {Rio}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{Ro}, {Ва}; 
Uis) {Ва}; 
Ut) {R2}; 
{Ri}, {R3}; 
Un). {Βα}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R2}, {Ва}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


00, 03, 00; 

03, 00, 00; 

03, 03, 00; 

A29, 5 (Ао + 2УЗАв) , Ais; 
03, —03, 00; 

03, —00, 00; 

A29, Aio, Ais; 

—00, 03, 00; 

Ало, $ (Ao + 2/348) , Ais; 
— A19, A10, A13; 

—iA29, š (Ао + 2/348) , Ao, A13; 
—100,03,00,00; 
—103,00,00,00; 
—103,03,00,00; 

—iA29, Ало, Ао, A13; 

—103, —03,00,00; 

—103, —00,00,00; 


Ало, 1 (Ao + 2V3As8) , Ao, Ais; 


; 100,03, σο, 00; 


; Ало, A10, Ao, Ais; 


00,03,00; 
03,00; 00; 
03,03,00; 
03, —03,00; 
03, —00, 00; 
— 00, 03, 00; 
— 00, 03, 00; 
— 03,90; 90; 
—03, 03,00; 
—03, —03, 00; 
—03, —00, 00; 
00,03, 00; 
03,00; 
00,03,00; 
03, 00, 00; 
03, 03, 00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 
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SG 142 


Accidental degeneracies on high symmetry line 


A; TA/TZ; CL cy, IT; 


V; ZV; 


Ch ας ET, 


X; ГИ/ГУ; Coz,021T; 


F; ZF; 


A; TX; 


Cox,02 IT; 


Coa ‚© TT; 


im). {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {R5}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, Uis); 
{Re}, {Во}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{Re}, {Во}; 
{Rr}, {В}; 
{Rr}, {Rs}; 
{Rr}, {Ro}; 
{Rs}, {Rio}; 
{Rs}, {Ro}; 
{Ro}, {Rio}; 
{Ri}, {R2}; 
{Ri}, {R3}; 
{Ri}, {Ва}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 
{Ri}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
Un) {Rs}; 
Iy {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


00, 03, 00; 

03, 00, 00; 

03,03, 00; 

A29, š (Ao + 2УЗАв) , Ais; 
03, —03,00; 

03, —00, 00; 

A29, Ато, A13; 

—00, 03, 00; 

Ало, $ (Ao + 2/348) , Ais; 
— A19, A10, A13; 

iA29, 5 (Ao + 2УЗАв) , Ao, Ais; 
100,03,00, 00; 
103,00, 00, 00; 
103,03, 00, 60; 

i A29, Ало, Ао, A13; 
103, —03, 00, 00; 


103, —00, 00, 90; 


; — Ал, š (Ao + 2УЗАа) , Ao, A13; 


—100, σα, 00, σο; 


; —Ало, A10, Ao, A13; 


00,03, 00; 
03,00, 00; 
03,03, 00; 
03, — 03, 00; 
03, —00, 00; 
—00, 03, 00; 
— 00, 03, 00; 
— 03,90; 90; 
— 03, 03,00; 
—03, —03, 00; 
—03, —00, 00; 
00,03, 00; 
00,03, 00; 
03,00, 00; 
03,03,00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 


P-WNLs; 
P-WNLs; 
P-WNLs; 


P-WNLs; 
P-WNLs; 


P-WNLs; 
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SG 143 


Accidental degeneracies on high symmetry line 


A; ГА; Cg; (Fa) (Fa) ; 2; --σιο; C-1 WP; 1 
{R1}, {Rs}; 2; 1 ((1 + 9—1) es — (V—1— 1) оо); C-1 WP; 1 
{R2}, {R3}; 2; 3 (700 + ἐν ὅσα): C-1 WP; 1 
P; KH; СУ; {R1}, {R2}; 2; —010; C-1 WP; 1 
{R1}, {Rs}; 2; 4 ((1+ У-Т) os — (9-1-1) оо); С-1 WP; 1 
{R2}, {R3}; 2; š (700 + ἐν ὅσα) ; C-1 WP; 1 
SG 144 
Accidental degeneracies on high symmetry line 
A; ГА; Cy; {Ri}, {R2}; 2; --σιο; C-1 WP; 1 
(m), {Rs}; 2; 1 ((1 + 9—1) es — (—1— 1) оо); C-1 WP; 1 
{R2}, {R3}; 2; 1 (700 + ἐν ὅσα): C-1 WP; 1 
P; KH; Cy; {Ri}, {R2}; 2; --σιο; C-1 WP; 1 
{R1}, {R3}; 2; 1 ((1+ У-Т) es — (V—1— 1) 00); C1 WP; 1 
{R2}, {R3}; 2; 1 (700 + ἐν ὅσα) ; C-1 WP; 1 
SG 145 
Accidental degeneracies on high symmetry line 
A; ГА; Cf; {Ri}, {R2}; 2; -σιο; C-1 WP; 1 
{R1}, {Ra}; 2; 1 ((1 + 9-1) es — (Y-I — 1) оо); C-1 МР; 1 
{R2}, {Ез}; 2; 1 (—co + iv303) ; C-1 WP; 1 
P; KH; Cf; {R1}, {R2}; 2; --σιοι C-1 WP; 1 
Un), {R3}; 2; 1 ((1+ У-Т) es — (91-1) оо); C-1 WP; 1 
{R2}, {R3}; 2; 1 (оо + ἐν ὅσα): C-1 WP; 1 
SG 146 
Accidental degeneracies on high symmetry line 
А; TA/TZ; Oz; {R1}, {R2}; 2; --σιο; C-1 WP; 1 
{Ri}, {R3}; 2; 5 ((1 | У/—1) σα (Ут 1) со); С-1 WP; 1 
{R2}, {R3}; 2; 5 (700 + iv303) ; C-1 WP; 1 
P; ZP; Οὔ, {Ri}, {Ra}; 2; -σιο; C-1 WP; 1 
{R1}, {R3}; 2; $ (1+ 9—1) оз — (9-1-1) оо); C-1 WP; 1 
{R2}, {R3}; 2; 5 (700 + iV/303) ; C-1 WP; 1 
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SG 147 


Accidental degeneracies on high symmetry line 


A; ГА; Cs Т; {Ri}, (Ho, R3}; 3; Asa, Ат; ТР; 
P; КН; Сз IT; (Ri) , (Fo, Ез}; 3; Ass, Алт; ТР; 


SG 148 


Accidental degeneracies оп high symmetry line 


А; TA/TZ; C$ ІТ; (R3) , (Ro, Βα}; 3; Ass, Алт; ТР; 
P; ZP; Cj ТТ; (R3) , (Ro, Rs}; 3; Ass, Алт; ТР; 


SG 149 
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Accidental degeneracies on high symmetry line 
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A; ГА; C3,C227T; {Ri}, (R2) ; 2; --σιο,σο; C-1 WP; 
{R1}, {Rs}; 2; i ((1 | V-1) 73 (У 1) σο) ‚бо; C-1 WP; 
{R2}, {R3}; 2; 1 {--σο- ἐν ὅσα) , 00; C-1 WP; 

P; KH; C$,C25T; {Ri}, (H2) ; 2; —o10, 00; C-1 WP; 
{А1}, {R3}; 2; 1 ((1 + V—1) оз — (Y—1 — 1) оо), со; C-1 WP; 
{R2}, {R3}; 2; 1 (--σο + 1/363) , 00; C-1 WP; 

У; ΓΜ; Cá; {Ri}, {Πο}: 2; σα; C-1 WP; 

R; AL; Сд; {Ri}, {R2}; 2; оз; C-1 МР; 

SG 150 

Accidental degeneracies on high symmetry line 

A; TA; C$, CAT; {R1}, {R2}; 2; --σιο, 00; C-1 WP; 1 
{R1}, {R3}; 2; 5 ((1+ УТ) es — (Y—1 — 1) eo) ‚оо; C-1 WP; 1 
{R2}, {R3}; 2; $ (--σο + iV/363) , 00; C-1 WP; 1 

P; KH; СЗ; {R1}, {R2}; 2; -σιο; C-1 WP; 1 
{Ri}, {R3}; 2; 5 (1+ Y-I) оз – (9-1-1) осо); СМР; 1 
{R2}, {R3}; 2; 5 (700 + iv3os) ; C-1 WP; 1 

T; ГК; С»; {R1}, {R2}; 2; оз; C-1 WP; 1 

5; AH; ο) {Ri}, {R2}; 2; оз; C-1 WP; 1 

T’; MK; CZ, {Ri}, (R2) ; 2; оз; C-1 WP; 1 

5'; LH; C; {R1}, {Πο}: 2; оз; C-1 WP; 1 
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17. SG 151-160 


Accidental degeneracies on high symmetry line 


A; ГА; Cj,C32T; {R1}, {R2}; 2; --σιο, 00; C-1 WP; 1 
{Ri}, {R3}; 2; i ((1 | V-1) 73 (Ут 1) σο) ‚то; C-1 WP; 1 
{R2}, {R3}; 2; 5 (--σο + iv/3e3) ‚о; C-1 WP; 1 
Р; КН; CZ ΟΤΙ {R1}, {R2}; 2; --σιο,σο; C-1 WP; 1 
{Ri}, {R3}; 2; $ ((1 + Y-I) оз — (У-Т-1) со), со; C-1 WP; 1 
{R2}, {Rs}; 2; 5 {--σο + ἐν ὅσα) , 00; C-1 WP; 1 
У; ГМ; Ci; {Ri}, {R2}; 2; os; C-1 WP; 1 
R; AL; C5; {R3}, (Ro) ; 2; оз; C-1 WP; 1 
SG 152 
Accidental degeneracies on high symmetry line 
Δ; ГА; C$,C257; {Ri}, {Πο}: 2; --σιο,σο; οι WP; 1 
{Ri}, {Rs}; 2; 2 ((1 | V-1) 73 (4/—1 1) go) ‚бо; C-1 WP; 1 
{R2}, {R3}; 2; $ (—00 + #МЗоз) , 00; С-1 МР; 1 
P; KH; CT {R1}, {R2}; 2; —010; C-1 WP; 1 
{Ri}, {Rs}; 2; À ((1 | V-I) 73 (УТ 1) σο) 7 C-1 WP; 1 
{R2}, {R3}; 2; 5 {--σο + іуЗоз) ; С-1 WP; 1 
Т; ГК; C25; {R1}, {R2}; 2; оз; С-1 WP; 1 
S; AH; C32; {R2}, (R5) ; 2; оз; C-1 WP; 1 
Т’; МК; Сл; {R1}, {R2}; 2; оз; C-1 WP; 1 
6"; LH; CA; {R3}, {Re}; 2; оз; C-1 WP; 1 
SG 153 
Accidental degeneracies on high symmetry line 
A; ГА; C},Ci2T; {R1}, {R2}; 2; --σιο,σο; C-1 WP; 1 
{Ri}, {Rs}; 2; 5 ((1+ Y—1) es — (У-1-1) оо), оо; C-1 WP; 1 
{R2}, {R3}; 2; i {--σο + iv/3os) ‚ бо; C-1 WP; 1 
P; КН; Οἱ Ο.Τ: (Fi) {R2}; 2; --σιο,σο; C-1 WP; 1 
{Ri}, {R3}; 2; i ((1 + V-1) оз — (V—1- 1) σο) ‚то; С-1 WP; 1 
{R2}, {R3}; 2; 5 {--σο + iv/3os) , 00; C-1 WP; 1 
X; ГМ; Οι; {Ri}, {Reo}; 2; оз; C-1 WP; 1 
R; AL; Сы; {R2}, {Rs}; 2; оз; С-1 WP; 1 
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SG 154 


Accidental degeneracies on high symmetry line 


A; ГА; C,T; {R1}, {R2}; 2; --σιο,σο; C-1 WP; 1 
{Ri}, {Rs}; 2; 2 ((1 : V-1) σι (У 1) σο) ‚бо; C-1 WP; 1 
{R2}, {R3}; 2; 5 {--σο + іуЗоз) ,00; C-1 WP; 1 
Р; KH; ON: {R1}, {R2}; 2; --σιο; C-1 WP; 1 
[RY {R3}; 2; 4 ((1 + 9-1) оз – (9-1-1) со); |C-1WP;1 
{R2}, (R3) ; 2; 1 (—co + iv3os) ; C-1 WP; 1 
Т; ГК; C22; {R1}, {Ra}; 2; оз; C-1 WP; 1 
S; AH; Co»; {Rs}, {R6}; 2; оз; C-1 WP; 1 
T”; МК; Cx; {Ri} {R2}; 2; оз; C-1 WP; 1 
5'; LH; Сл; {R2}, {Rs}; 2; оз; С-1 МР; 1 
SG 155 
Accidental degeneracies оп high symmetry line 
А; TA/TZ; Cf CT; {R1}, {R2}; 2; --σιο,σο; C-1 WP; 1 
{Ri}, {Rs}; 2; i (a | V-1) σα (X-I 1) σο) ‚бо; C-1 WP; 1 
(Ha) , {R3}; 2; 5 (--σο + iv303) , 00; C-1 WP; 1 
Р; ZP; ОҘ,С2Т; {Ri}, {R2}; 2; --σιο, 00; C-1 WP; 1 
{Ri}, {Rs}; 2; i (a | V-I) σα (4-1 1) go) ‚то; C-1 WP; 1 
{R2}, {R3}; 2; 5 (—co + #303) ‚оо; C-1 WP; 1 
В; ZB; Ch; {R1}, {R2}; 2; оз; С-1 WP; 1 
У; ГЕ/ГУ; Сд; {R1}, {R2}; 2; оз; С-1 WP; 1 
Q; FQ; Cos; (R3) {R2}; 2; σα; C-1 WP; 1 
У; LZ/LY; Cp; {R1}, {R2}; 2; оз; C-1 WP; 1 
SG 156 
Accidental degeneracies on high symmetry line 
А; TA; Οὔ,σει; {R1}, {R2}; 2; 00,03; P-WNLs; 
{Ri}, {Rs}; 3; Ass, i (Ao + ον 9 Λε) ; ТР; 
{R2}, {R3}; 3; Aso; Aio; TP; 
U; ML; evi; {Ri}, {R2}; 2; оз; P-WNL; 
P; KH; Cj; {Ri}, {R2}; 2; --σιο; C-1 WP; 1 
{Ri}, {Ra}; 2; 5 ((14- 91) оз — (/—1— 1) оо); C-1 WP; 1 
{R2}, (R3) 2; 1 {--σο + ἐν ὅσα) ; C-1 WP; 1 
У; ΓΜ; дл; {Ri}, {R2}; 2; оз; P-WNL; 
R; AL; σοι; {Ri}, {Βα}; 2; оз; P-WNL; 
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SG 157 


Accidental degeneracies on high symmetry line 


A; ГА; С ,са; (I) {Πο}: 2; 00,03; P-WNLs; 
{R1}, {R3}; 3; Ase, Ας, ΤΡ. 
{R2}, {R3}; 3; Ass, A10; TP; 

U; ML; oca; {Ri}, {R2}; 2; оз; P-WNL; 

P; KH; Cj,oa; {R1}, {R2}; 2; 00, дз; P-WNLs; 
(Fi) , {R3}; 3; Ase, 3022348; ΤΡ. 
{R2}, {R3}; 3; Ass, Aio; TP; 

T; ГК; σα; {Ri} , {R2}; 2; оз; P-WNL; 

5; AH; caz; {Ri} , {R2}; 2; оз; P-WNL; 

1"; МК; σαι; {Ri}, {R2}; 2; оз; P-WNL; 

5'; LH; caj; {Ri}, (R2) ; 2; оз; P-WNL; 
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Accidental degeneracies on high symmetry line 


A; TA; Οσοι; {Ri}, {R2}; 2; оо, σα; P-WNLs; 
{R1}, {R3}; 3; Ase, $ (Ao + 2343) ; TP; 
{R2}, {R3}; 3; Aso; Aio; TP; 
U; ML; оз; — {R1}, {R2}; 2; оз; P-WNL; 
Р; КН; CJ; (IR), {R2}; 2; --σιο C-1 WP; 1 
{R1}, {Ra}; 2; š((1+ V—1) es - (V—1— 1) о); C-1 WP; 1 
{R2}, {R3}; 2; 1 (--σο + ἐν ὅσα): C-1 WP; 1 
У; ГМ; оъ; {Ri}, {R2}; 2; es; P-WNL; 
R; AL; ол; {В}, {R2}; 2; —ios; P-WNL; 


SG 159 


Accidental degeneracies on high symmetry line 


A; ГА; Сў,са; {Ri}, (H2) ; 2; 00,03; P-WNLs; 
{Ri}, {R3}; 3; Ase, 5 (Ао + 2УЗАв) ; TP; 
{Πο}, {R3}; 3; Ass, Aio; ТР; 

U; ML; oa; {R1}, {Ra}; 2; оз; P-WNL; 

P; КН; Сў,са; {Ri}, (H2) ; 2; 00,03; P-WNLs; 
{R1}, {R3}; 3; Ase, 5 (Ао + 2УЗАв) ; TP; 
{R2}, {R3}; 3; Аз, Aio; TP; 

T; ГК; oa; = {Ri}, {R2}; 2; оз; P-WNL; 

5; АН; σὰ; {Ri} , {Ra}; 2; –іоз; P-WNL; 

T; МК; oa; {πι}, (Ro) i 2; оз; P-WNL; 

$5 LH; cai — (Ri) {R2}; 2; —ios; P-WNL; 
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SG 160 


Accidental degeneracies on high symmetry line 


A; TA/TZ; Cł oa; (R1) , {R2}; 2; 00,03; 


DN Ао+2УЗАв. 
{Ri}, {R3}; 3; A36, — s 


{R2}, {R3}; 3; Ase, Aio; 
P; ZP; СУ σαι; (fal. {R2}; 2; 00,03; 


. 3: Ао+2МЗАв. 
{R1}, {Rs}; 3; Ase, QS; 


{R2}, {R3}; 3; Ase, Aio; 


P-WNLs; 
ТР: 
ТР: 
P-WNLs; 
ТР; 
ТР; 
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18. SG 161-170 


SG 161 


Accidental degeneracies оп high symmetry line 


A; DA/TZ; Cia; {Ri}, (R2) ; 2; оо, 03; P-WNLs; 
{Ri} , {Rs}; 3; Ass, 20+2У348; Тр; 
{R2}, {R3}; 3; Аз, Aio; TP; 

P; ZP; _ Сў,оа; (Fi) {R2}; 2; оо, –іоз; P-WNLs; 
{Ri} , {Rs}; 3; Απο, —@2°+2УЗАв‚ Тр; 
{R2}, {R3}; 3; Ase, Ало; TP; 

SG 162 


Accidental degeneracies on high symmetry line 


A; ГА; Cd ,са, ІТ; (Fi) , {Πο}: 2; 00, оз, то; P-WNLs; 
{R1}, {R3}; 3; Ase, 032 V348. Дуз; ТР; 
{Рә}, {R3}; 3; Ase, Ало, Ais; TP; 

U; ML; σαι.ΙΤ; {Ri}, {R2}; 2; оз, оо; P-WNLs; 

P; KH; С ca IT; {Ва}, {Πο}: 2; 00, σα, 00; P-WNLs; 
{Ri} , {R3}; 3; Aso, Aot2V3A8 Als; TP; 
{R2} , {R3}; 3; Ase, A10, Ais; TP; 

T; ГК; оа2 ДТ; {Ri}, {R2}; 2; оз, оо; P-WNLs; 

S; AH; oa2,IT; {Ri}, {R2}; 2; 03,00; P-WNLs; 

T’; МК; oa JT; {Ri}, {R2}; 2; оз, оо; P-WNLs; 

S' LH; оа1,17; {Ri}, {R2}; 2; оз, оо; P-WNLs; 

X; ΓΜ; CA,IT; {Ri}, {R2}; 2; оз, оо; P-WNL; 

В; AL; CA,IT; {Ri}, {R2}; 2; 03,00; P-WNL; 


SG 163 


Accidental degeneracies on high symmetry line 


A; ГА; СУ oa IT; {Ri}, {R2}; 2; 00,03, 00; P-WNLs; 
{Ri}, {Rs}; 3; Ase, 3622348 Д3; ТР; 
{R2} , {R3}; 3; Ase, Ало, A13; TP; 

U; ML; oa,IT; {Ri}, {R2}; 2; оз, оо; P-WNLs; 

P; КН; Cy,ou,IT; {R1}, {Πο}: 2; 00, σα, 00; P-WNLs; 
{Ri} {R3}; 3; Ase, Aot2V3A8 д3; TP; 
{R2} , {R3}; 3; Ase, Ало, Ais; TP; 

T; VK; ваз IT; {R1}, {R2}; 2; оз, оо; P-WNLs; 

S; АН; oaz, IT; {Ri}, {R2}; 2; --ἰσα, 00; P-WNLs; 

T”; МК; ca,IT; {Ri}, {R2}; 2; оз, оо; P-WNLs; 

5'; LH; ca,IT; {Ri}, {R2}; 2; --ἰσα, σο; P-WNLs; 

X; ГМ; CAVIT; {Ri}, {R2}; 2; оз, оо; P-WNL; 
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SG 164 


Accidental degeneracies on high symmetry line 


A; TA; CZ, IT; {Ri}, {R2}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 


2; 00,03,00; P-WNLs; 

3; Ass, Aot2V3A8 Aj; TP; 

3; Ass, A10, A13; TP; 
; ML; 01,17; {Ri}, {R2}; 2; 03,00; P-WNLs; 
; КН; Cf,IT; {Ri}, (Ro, Ез}; 3; Ass, Aum; ТР; 
T; ГК; ΟΙ; {R1}, {R2}; — 2; 03,00; P-WN 
S; АН; ΟΤΙ {R1}, {R2}; 3; 03,00; P-WN 
T’; MK; СЛ,ГТ; {Ri}, {R2}; 2; 03,00; P-WN 
5"; LH; СТ, {Ri}, {Ro}; 2; 03,00; P-WN 
X; ГМ; ov1,IT; {Ri}, {Ro}; 2; 03,00; P-WNLs; 
В; AL; συ; {Ri}, {Ro}; 2; 03,00; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; TA; СУ ou IT; {Ri}, {Ro}; 2; 00,03, 00; P-WNLs; 
(Ri), (Ha): — 3; Ase, 2622348. A13; TP; 
{R2}, {R3}; 3; Ass, Ало, Ais; ТР; 

U; ML; ой Т; {Ri}, {R2}; 2; 03,00; P-WNLs; 

P; КН; Cj,IT; {R1}, (Hio, R3}; 3; Ass, Алт; TP; 

T; ГК; COIT; {Ri}, {R2}; 2; 03,00; P-WNL; 

T’; MK; 021,17; {Ri}, {Ro}; 2; 03,00; P-WNL; 

У; ГМ; owidT; (Ri), {Ro}; 2; 03,00; P-WNLs; 

В; AL; ov1,IT; {Ri}, {Ro}; 2; —i03,00; P-WNLs; 


SG 166 


Accidental degeneracies on high symmetry line 


A; PA/TZ; CZ ба IT; {Ri} , {R2}; 2; со, оз, оо; P-WNLs; 
{Ri}, {Rs}; 3; Ass, 3622348 4,5; ТР; 
{Ro}, {Rs}; 3; Ase, A10, A13; TP; 

P; ZP; С} ca, IT; {R1}, {R2}; 2; до, 03,00; P-WNLs; 
{R1}, {R3}; δ; Аз, Ао+2У348 Ala; TP; 
{R2}, {R3}; 3; Aso, Aio, Ais; TP; 

B; ZB; Chi; _ {Ri}, {Ro}; 2; 03,00; P-WNL; 

X; ГЕ/ГУ; CIT; {Ri}, {R2}; 2; 03,00; P-WNL; 

Q; FQ; Ca IT; {Ri}, {R2}; 2; оз, 00; P-WNL; 

Y; LZ/LY; Cla IT; {Ri}, {R2}; 2; 03,00; P-WNL; 
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Accidental degeneracies on high symmetry line 


A; TA/TZ; Ci,ca, IT; {Ri} , (B2) ; 2; co, дз, σο; P-WNLs; 
(Fa) {R3}; 3; Ass, 4032348, A13; TP; 
{R2}, {R3}; 3; Ass, Аш, Ais; TP; 
P; ZP; СЗ oa IT; {Ri}, {R2}; 2; 00,03, то; P-WNLs; 
(R1) , {R3}; 3; Ase, 2022848 4,5; TP; 
{R2}, {R3}; 3; Ase, Aio, Ais; TP; 
X; ГЕ/ГУ; 051,17; {Ri}, {R2}; 2; оз, оо; P-WNL; 
Q; FQ; ο μα {Ri}, {R2}; 2; оз, оо; P-WNL; 
SG 168 
Accidental degeneracies on high symmetry line 
A; ГА; Cg; {Р}, {R2}; 2; ὁ ((1+ У-Т) oo — (Y—1 — 1) оз); C-1 WP; 1 
{R1}, {R3}; 2; —o10; C-2 WP; 2 
Ui {R4}; 2; оз; C-3 WP; 3 
{Ri} , {Rs}; 2; $ (1+ 9-1) es — (9-1-1) ов); C-2 WP; 2 
{Ri}, {Re}; 2; 1 ((1 + (- 5) АРЕ (12 » 1) eo) ; C1 WP; 1 
{R2}, {R3}; 2; 1 (оз +300); C-1 WP; 1 
{R2}, {R4}; 2; σο; C-2 WP; 2 
{R2}, {Rs}; 2; /—1оз; C-3 WP; 3 
{R2}, {Re}; 2; 1 (со + iv3es) ; C-2 WP; 2 
{Rs}, {Ra}; 2; i ((( 1)2/9 1) oo + (1 , ( 19) оз): οι WP; 1 
{R3}, {Rs}; 2; 5 (—со + 2303); С-2 WP; 2 
{Аз}, {Re}; 2; (-1)?Зоз; C-3 WP; 3 
Un) {Rs}; 2; 5 ((—1— 1) σε -- (1+ 1) оо); C-1 WP; 1 
(Ra) {Re}; 2; σιο; C-2 WP; 2 
{Rs}, {Re}; 2; — 58 — 5iv3o0; C-1 WP; 1 
U; ML; C2; {Ri}, (F2) ; 2; σα; C-1 WP; 1 
P; KH; C3; {Ri}, {R2}; 2; --σιο; C-1 WP; 1 
{Ri}, {Rs}; 2; 5 ((1 | V-I) 73 (4/—1 1) оо); C-1 WP; 1 
{R2}, {R3}; 2; 5 (—co + ἐν ὅσα) ; C-1 WP; 1 


461 


462 
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Accidental degeneracies on high symmetry line 


A; ГА; СУ; {R1}, (B3) ; 2; i ((1 | V-1) σο (Ут 1) оз); С-1 WP; 1 
{Ri}, {Rs}; 2; -σιο; C-2 WP; 2 
{R1}, {R4}; 2; оз; C-3 WP; 3 
{R1}; {Rs}; 2; 5 (1+ 4—1) оз — (0-1-1) оо); С-2 МР; 2 
(m), {Re}; 2; 1 ((1 + (-1γ g= (12 = 1) σο) ; C-1 WP; 1 
{R2}, {R3}; 2; 5 (оз + iv/3oo) ; C-1 WP; 1 
{R2}, (Ray; 2; со; C-2 WP; 2 
{R2}, {Rs}; 2; V—1os; C-3 WP; 3 
{R2}, {Πο}: 2; 5 (co + ἐν9σα) ; С-2 WP; 2 
{Rs}, {Ra}; 2; +((( py 1) σο + (1 Ε΄ 12/9) оз): C-1 WP; 1 
{Ез}, {Rs}; 2; 5 (700 + ἐν ὅσα): C-2 WP; 2 
{Аз}, {Re}; 2; (—1)?/®оз; C-3 WP; 3 
{Ра}, {Rs}; 2; ἡ (—1— 1) σε — (1+ У-Т) оо); C-1 WP; 1 
(Ra) {Re}; 2; cio; C-2 WP; 2 
{Rs}, {Πο}: 2; --53 — 54/300; C-1 WP; 1 
U; ML; C2; {Ri}, {R2}; 2; оз; C-1 WP; 1 
P; KH; Су; {R1}, {R2}; 2; -σιο; C-1 WP; 1 
{Ri}, {R3}; 2; 5 ((1 | 4—1) σε (Ут 1) со); C-1 WP; 1 
{R2}, {R3}; 2; 5 (—co + iv3os) ; C-1 WP; 1 


465 
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Accidental degeneracies on high symmetry line 


A; ГА; СУ; {R1}, (B3) ; 2; i ((1 | V-1) σο (Ут 1) оз); С-1 WP; 1 
{Ri}, {Rs}; 2; -σιο; C-2 WP; 2 
{R1}, {R4}; 2; оз; C-3 WP; 3 
{R1}; {Rs}; 2; 5 (1+ 4—1) оз — (0-1-1) оо); С-2 МР; 2 
(m), {Re}; 2; 1 ((1 + (-1γ g= (12 = 1) σο) ; C-1 WP; 1 
{R2}, {R3}; 2; 5 (оз + iv/3oo) ; C-1 WP; 1 
{R2}, (Ray; 2; со; C-2 WP; 2 
{R2}, {Rs}; 2; V—1os; C-3 WP; 3 
{R2}, {Πο}: 2; 5 (co + ἐν9σα) ; С-2 WP; 2 
{Rs}, {Ra}; 2; +((( py 1) σο + (1 Ε΄ 12/9) оз): C-1 WP; 1 
{Ез}, {Rs}; 2; 5 (700 + ἐν ὅσα): C-2 WP; 2 
{Аз}, {Re}; 2; (—1)?/®оз; C-3 WP; 3 
{Ра}, {Rs}; 2; ἡ (—1— 1) σε — (1+ У-Т) оо); C-1 WP; 1 
(Ra) {Re}; 2; cio; C-2 WP; 2 
{Rs}, {Πο}: 2; --53 — 54/300; C-1 WP; 1 
U; ML; C2; {Ri}, {R2}; 2; оз; C-1 WP; 1 
P; KH; Су; {R1}, {R2}; 2; -σιο; C-1 WP; 1 
{Ri}, {R3}; 2; 5 ((1 | 4—1) σε (Ут 1) со); C-1 WP; 1 
{R2}, {R3}; 2; 5 (—co + iv3os) ; C-1 WP; 1 


464 


19. SG 171-180 


SG 171 
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Accidental degeneracies on high symmetry line 


A; ГА; Cd; {R1}, {R2}; 2; 5 ((1 | V-1) σο (4/—1 1) оз); C-1 WP; 1 
{R1}, {R3}; 2; —e10; C-2 WP; 2 
IR {R4}; 2; оз; C-3 WP; 3 
{R1}; {Rs}; 23 3 О 4—1) оз (У 1) оо); С-2 WP; 2 
{Ri}, {Re}; 2: 2 ((1- C097) оз — (C19 — 1) со); С-1 WP; 1 
(R2) , {Rs}; 2; 3 (оз + iv3o0) ; C-1 WP; 1 
{R2}, (Ray; 2; со; C-2 WP; 2 
{R2}, {Rs}; 2; /—1оз; C-3 WP; 3 
{R2}, {Re}; 2; 1 (со + iv3es) ; C-2 WP; 2 
{Rs}, {Ra}; 2; i ((( 1)?/% 1) σο + (1 -( 1/8) оз): C-1 WP; 1 
{Rs}, {Rs}; 2; 5 (—co + ἐν ὅσα) ; С-2 WP; 2 
{Аз}, {Re}; 2; (-1)?Зоз; C-3 WP; 3 
(R4) , {Bs}; 2; 5 ((V—1— 1) es — (1+ 9-1) оо); C-1 WP; 1 
(Ra) {Re}; 2; σιο; C-2 WP; 2 
{Rs}, {Re}; 2; — 52 — 51/300; C-1 WP; 1 
U; ML; C»; {Ri}, {Ra}; 2; σα; C-1 WP; 1 
P; КН; C3; {Ri},{R2}; 2; -σιο; C-1 WP; 1 
{Ri}, {R3}; 2; $ (1+ 9—1) оз — (Y—1 — 1) oo) ; C-1 WP; 1 
{R2}, {R3}; 2; 5 (—co + ἐν ὅσα) ; C-1 WP; 1 


465 
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Accidental degeneracies on high symmetry line 


A; ГА; СУ; {R1}, (B3) ; 2; i ((1 | V-1) σο (Ут 1) оз); С-1 WP; 1 
{Ri}, {Rs}; 2; -σιο; C-2 WP; 2 
{R1}, {R4}; 2; оз; C-3 WP; 3 
{R1}; {Rs}; 2; 5 (1+ 4—1) оз — (0-1-1) оо); С-2 МР; 2 
(m), {Re}; 2; 1 ((1 + (-1γ g= (12 = 1) σο) ; C-1 WP; 1 
{R2}, {R3}; 2; 5 (оз + iv/3oo) ; C-1 WP; 1 
{R2}, (Ray; 2; со; C-2 WP; 2 
{R2}, {Rs}; 2; V—1os; C-3 WP; 3 
{R2}, {Πο}: 2; 5 (co + ἐν9σα) ; С-2 WP; 2 
{Rs}, {Ra}; 2; +((( py 1) σο + (1 Ε΄ 12/9) оз): C-1 WP; 1 
{Ез}, {Rs}; 2; 5 (700 + ἐν ὅσα): C-2 WP; 2 
{Аз}, {Re}; 2; (—1)?/®оз; C-3 WP; 3 
{Ра}, {Rs}; 2; ἡ (—1— 1) σε — (1+ У-Т) оо); C-1 WP; 1 
(Ra) {Re}; 2; cio; C-2 WP; 2 
{Rs}, {Πο}: 2; --53 — 54/300; C-1 WP; 1 
U; ML; C2; {Ri}, {R2}; 2; оз; C-1 WP; 1 
P; KH; Су; {R1}, {R2}; 2; -σιο; C-1 WP; 1 
{Ri}, {R3}; 2; 5 ((1 | 4—1) σε (Ут 1) со); C-1 WP; 1 
{R2}, {R3}; 2; 5 (—co + iv3os) ; C-1 WP; 1 
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Accidental degeneracies on high symmetry line 


A; ГА; Cf; {R1}, {R2}; 2; 1 ((1 + туар (ФУ—1—1)оз); 
{R1}, {Rs}; 2; -σιο; 
{R1}, (Ray; 2; оз; 
{R1}, {Bs}; 2; ὁ ((1+ 9-1) оз — (V—1-1)oo); 
{Ri}, {Re}; 2; 1 ((1+ C99) оз - ((-1)°/ - 1) о); 
{R2}, {R3}; 2; 1 (оз + iv/3oo) ; 
{R2}, (Ray; 2; со; 
{R2}, {Rs}; 2; V—los; 
{R2}, {Πο}: 2; 5 (co + ἐν9σα) ; 
{Rs}, {Ra}; 2; +((( 8 1) σο + (1 -( 12/9) оз): 
{Аз}, {Rs}; 2; 5 {--σο + iv/3os) ; 
{Аз}, {Re}; 2; (—1)?/®оз; 
{R4}, {Bs}; 2; s (УТ 1) 73 (1 | V-1) оо); 
{Ra}, {Ав}; 2; σιο; 
{Rs}, {Re}; 2; — 28 — 21/300; 

U; ML; C2; {Ri}, {R2}; 2; оз; 

P; KH; en {R1}, {R2}; 2; --σιο; 
{Ri} (3) ; 2; 5 (1+ У-Т) es — (9-1-1) оо); 
{R2}, {Rs}; 2; 5 (700 + iv30s) ; 


SG 174 


C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


Accidental degeneracies on high symmetry line 


A; ГА; C$,S; T; (Fi) (Ro, Ёз}; 3; Ass, Аза; 

P; KH; СУ; {R1}; {R2}; 2; -σιο; 
ο g COE, 
{R2}; {Ra}; 2; 5 (—co + iV3os); 

Т; TK; оһ; {Вл} {R2}; 2; σα; 

5; AH; о»; {В}, {R2}; 2; σα; 

Т; МК; оъ; {Вл} {R2}; 2; cs; 

$8 LH; σι; {Πι},{[ο}; 2; cs; 

2; ГМ; оь; [Iy {R2}; 2; cs; 

В; AL; chi Γι} {R2}; 2; cs; 


= кы FP кы πι N = GQ N ке N G@ N к = N G@ N = 
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467 
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Accidental degeneracies on high symmetry line 


A; ГА; СТ; (Riy UH 
{Ri}, {В2, Re}; 
{Ri}, Uis, Rs}; 
Uis, Re} {Ra}; 
Lia, Rey, {Rs, Rs}; 
{ Ез, Rs} , {Ra}; 


2; 03,00; P-WNLs; 
3 
3 
3 
4 
3 
U; ML; СТ; (Ri), {Πο}: 2; 03,00; P-WNL; 
3 
2 
2 
2 
2 
2 
2 


; Ass, Aim; TP; 
; Ass, Ат; QTP; 
: YS(Agtiás) Ago; ОТР; 


‚ Гз,0-+УЗГо,з 

“л s. oj ОР; 0 
—4A9--V3(Ag--3i Ag 

: 0 A 83i 5) A20; TP; 


P; KH; О нар, ΤΕ Ra}; ; Ass, Αιτ; TP; 
T; ГК; owIT; (Ri), (Ra) ; ; 73,00; P-WNLs; 
S; АН; оһ,17; (Ri), {Πο}: ; 03,00; P-WNLs; 
Т"; MK; os,IT; {Ri},{Ro}; ; 03,00; P-WNLs; 
S LH; onJT; {R1}, {R2}; ; 03,00; P-WNLs; 
X; ΓΜ; on IT; (Ri), {В}; ; 03,00; P-WNLs; 
В; AL; owIT; (Ri),(Ro); ; 73,00; P-WNLs; 


SG 176 


Accidental degeneracies on high symmetry line 


Δ; ГА; СУТ; {R1}, {R4}; 2; 03,00; P-WNLs; 
{Ri}, {R2, Re}; 3; Ass, Ат; TP; 
{R1}, {Rs, Rs}; 3; Ass, Ат; QTP; 
(fis, Re}, {Βα}; 3; малана. Aoo; ОТР; 
(Ro, Ro}, {R3, Rs}; 4; ОНУ Tya; DP; 0 
(Rs, Rs}, {Ra}; 3; 24404848945) AL TP; 

U; ML; ΟΤΙ (Ri), {R2}; 2; 03,00; P-WNL; 

P; KH; CT IT: {Ril LIS, R3}; 3; Ass, Ат; ТР; 

T; VK; on JT; (Ri), (R2); 2; 03,00; P-WNLs; 

Т"; МК; on, IT; {R1}, (H2) ; 2; 03,00; P-WNLs; 

X; ГМ; оһ,17; {Πι},{Β2}; 2; 03,00; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; ГА; ΟΣ Cos T; {Ri}, {R2}; 
18} {Rs}; 
{Ri}, {Βα}; 
{R1}; {R5}; 
{Ri}, {Re}; 
{R2}, {Ез}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {R6}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {R6}; 
{Ra}, Uis); 
{Ra}, {R6}; 
{Rs}, {Re}; 
U; ML; Co,CAT; {Ri}, {Ro}; 
Р; KH; CZ ,Ci2T; {Ri}, {Ro}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
T; ГК; C%,C22T; {Ri}, {Ro}; 
S; AH; ΟΣ, Ο.Τ; {Ri}, {Ro}; 
T" MK; C%,,C2T; {Ri},{Ro}; 
S’; LH; C%i,C2T; {Ri}, {Ro}; 
X; ГМ; 051,0217; {Ri}, {Ro}; 
В; AL; Οσιοσι ; {Ri}, {Ro}; 


В (+ YD) øs - (021-1) v) ου 
à ((1+(—1)95) аа - (519 - 
1 (оз + iV300) ‚со; 

09, σο; 

ὑ-1σα, 00; 

(со + iV303) ‚со; 


(- со + iv/3os) , 00; 
—1)?/303, со; 
((У—1-1)оз 
710; 00; 

— 2$ — МУЗ, 00; 


03,00; 


Nie "P N| tle jun 


—010, 00; 
s ((1 - v 1) оз (V 1 1) 00) , oo; 
5 {--σο + iV/3o3) , 00; 


03,00; 


03,00; 
03,00; 
03,00; 
03,00; 


03,00; 


(С Ja (oe C09?) оз), 


1) eo) ; 00; 


C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
; C-1 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


B= кы πι πι πι πι ы π: π: = = N = ο ὦ ко ὦ Ὁ МЮ = = N Ὁ Ñ н 
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Accidental degeneracies on high symmetry line 


A; TA; C¢,C%sT; {R1}, {R2}; 
(f), {Rs}; 
{R1}, {R4}; 
(f). {Rs}; 
(f), {R6}; 
{R2}, {R3}; 
{R2}, (Fa); 
{R2}, {Rs}; 
{R2}, {Πο}; 
{Ra}, {Ra}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
(Ra), {Rs}; 
{R4}, {Πο}; 
{Rs}, {Re}; 
U; ML; C4,C5T; {Ра}, {Re}; 
P; KH; C},Ci2T; (m), {52}; 
{Ri} , {Ra}; 
{R2}, {R3}; 
T; ГК; C3203221; (Ri) {R2}; 
T' МК; CA,Co7; {R1}, {R2}; 
У; ГМ; C$,CA T; {Ri}, {R2}; 


ο δα ου 
à (1+ C29) - (519 - 
5 (оз + Зоо) ‚со; 

σο, σο; 

V —103, со; 

(со + Заз) ‚со; 


(- со + iv/3os) , 90; 
—1)?/303, со; 
((V—1- 1) оз 
710; 00; 

-ga — Liv3o0, 00; 


03,00; 


Nie "P N| tle jun 


—010, 00; 
s ((1 - v 1) оз (V 1 1) 00) , oo; 
i {--σο + iv/3as) , оо; 


03,00; 


03,00; 


03,00; 


(С Ja (oe C09?) оз), 


1) eo) ; 00; 


C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
; C-1 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


=. e e e e e πα e ο. = CQ N P FH G Юю к ee N м н 
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Accidental degeneracies on high symmetry line 


A; TA; C¢,C%sT; {R1}, {R2}; 
(f), {Rs}; 
{R1}, {R4}; 
(f). {Rs}; 
(f), {R6}; 
{R2}, {R3}; 
{R2}, (Fa); 
{R2}, {Rs}; 
{R2}, {Πο}; 
{Ra}, {Ra}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
(Ra), {Rs}; 
{R4}, {Πο}; 
{Rs}, {Re}; 
U; ML; C4,C5T; {Ра}, {Re}; 
P; KH; C},Ci2T; (m), {52}; 
{Ri} , {Ra}; 
{R2}, {R3}; 
T; ГК; C3203221; (Ri) {R2}; 
T' МК; CA,Co7; {R1}, {R2}; 
У; ГМ; C$,CA T; {Ri}, {R2}; 


ο δα ου 
à (1+ C29) - (519 - 
5 (оз + Зоо) ‚со; 

σο, σο; 

V —103, со; 

(со + Заз) ‚со; 


(- со + iv/3os) , 90; 
—1)?/303, со; 
((V—1- 1) оз 
710; 00; 

-ga — Liv3o0, 00; 


03,00; 


Nie "P N| tle jun 


—010, 00; 
s ((1 - v 1) оз (V 1 1) 00) , oo; 
i {--σο + iv/3as) , оо; 


03,00; 


03,00; 


03,00; 


(С Ja (oe C09?) оз), 


1) eo) ; 00; 


C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
; C-1 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


=. e e e e e πα e ο. = CQ N P FH G Юю к ee N м н 
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Accidental degeneracies on high symmetry line 


A; ГА; ΟΣ Cos T; {Ri}, {R2}; 
18} {Rs}; 
{Ri}, {Βα}; 
{R1}; {R5}; 
{Ri}, {Re}; 
{R2}, {Ез}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {R6}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {R6}; 
{Ra}, Uis); 
{Ra}, {R6}; 
{Rs}, {Re}; 
U; ML; Co,CAT; {Ri}, {Ro}; 
Р; KH; CZ ,Ci2T; {Ri}, {Ro}; 
{Ri}, {Rs}; 
{R2}, {Ез}; 
T; ГК; C%,C22T; {Ri}, {Ro}; 
5; AH; С2,027; {Ro}, {Rs}; 
T’; MK; C%,,C2T; {Ri},{Ro}; 
5'; LH; C%i,C2T; {Ri}, {Ro}; 
X; ГМ; 051,0217; {Ri}, {Ro}; 
В; AL; Οσιοσι ; {Ri}, {Ro}; 


В (+ YD) øs - (021-1) v) ου 
à ((1+(—1)95) аа - (519 - 
1 (оз + iV300) ‚со; 

09, σο; 

ὑ-1σα, 00; 

(со + iV303) ‚со; 


(- со + iv/3os) , 00; 
—1)?/303, со; 
((У—1-1)оз 
710; 00; 

— 2$ — МУЗ, 00; 


03,00; 


Nie "P N| tle jun 


—010, 00; 
s ((1 - v 1) оз (V 1 1) 00) , oo; 
5 {--σο + iV/3o3) , 00; 


03,00; 


03,00; 
03,00; 
03,00; 
03,00; 


03,00; 


(С Ja (oe C09?) оз), 


1) eo) ; 00; 


C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
; C-1 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


B= кы πι πι πι πι ы π: π: = = N = ο ὦ ко ὦ Ὁ МЮ = = N Ὁ Ñ н 
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20. SG 181-190 


Accidental degeneracies on high symmetry line 


A; ГА; C$,C25T; {R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Re}; 
{Ез}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, Uis); 
{Ra}, {Πο}: 
{Rs}, (Ro); 


U; ML; 
P; KH; 


T; TK; 
S; AH; 
T’; МК; 
ο”: LH; 
x; ΓΜ; 
В; AL; 


C3 Cu T; 
Cy ‚СТ; 


C32,C22T ; 
2 ΟΤΙ 
Ch, ,C2T; 
ο ους 
Cy CAT; 
CA, CAT; 


(R 
(R 
(R 


}, {R2}; 
}, {R2}; 
}, {R3}; 


{R2} {Нз}; 


{R 
{R 
{R 
{R 
{R 
{R 


J {R2}; 
); {R2}; 
J {R2}; 
J {R2}; 
J {R2}; 
I {R2}; 


(1+ У о -( V-1-1)es 
2 


;00; 
—010;00; 
03,00; 
(1+ Y=1)o3—( ¥=1-1)00 

2 ;00; 
(14 (71)2/3)o3 - ((71)2/3—-1)o6 

2 , 

i (сз + iv/300) , 00; 
09, 00; 
V — 103, 00; 


i (со + ἐν ὅσα) , G0; 


2 
(—1)2/3_1)oo+(1+(—1)2/3)o 
да ος, 


m 


η 


i (--σο + іуЗоз) ,00; 
(—-1)?/Зоз, 00; 


( 71-1)es- (1+ V-1)so 
2 


‚00; 
010; 00; 
σι ds Е 
— 28 — 34/300, 00; 
03,00; 


—010, 00; 


(1+ У=Т)ез—( У=т-1)во 
2 , 00; 


i {--σο + iv/3o3) ,00; 


03,00; 


03,00; 
03,00; 
03,00; 
03,00; 


03,00; 


C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 


oo; C-1 WP; 


C-1 WP; 
C-2 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


к кою πι πι = = ы π: = = ο —= G ὦ ке моо МЮ = = N VNB 
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Accidental degeneracies on high symmetry line 


A; ГА; C$,C5 T; {R1}, {R2}; 
{R1}; {Rs}; 
Iy {R4}; 
{Ri}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Πο}: 
{Ra}, {R4}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {R6}; 
{Rs}, {Re}; 


U; ML; Co4,C57; {R 
P; КН; CT Ο.Τ; {R 
IR 


}, {Ro} ; 
}, {R2}; 
}, {R3}; 


{R2}, {Rs}; 


T; ГК; C%,Ci2T; {R 
T' MK; 021,627; {R 
X; ГМ; Ca,CaT; {В 


}, {R2}; 
}, {R2}; 
}, {R2}; 


(1+ V-1)so-( V-1-1)es 


9 ,00; C-1 WP; 
—010; 00; C-2 WP; 
03,00; C-3 WP; 
(+ тышлы ыу. С-2 WP; 
G Е xum Deb i C-1 WP; 
1 (оз +300) , 00; C-1 WP; 
09,00; C-2 WP; 
V —103, σο; C-3 WP; 
4 ίσο + ἐν ὅσα) ,00; C-2 WP; 
(cnp seven tjs οι σα WP. 
i {--σο + УЗоз) ,00; C-2 WP; 
(—1)?/®оз, оо; C-3 WP; 
р шак узы) çO: C-1 WP; 
010,903 C-2 WP; 
== — 14300, 00; C-1 WP; 
703,00; C-1 WP; 
—010; 00; C-1 WP; 
Ёш аи ως С-1 WP; 
5 (—oo + їуЗоз) , оо; С-1 WP; 
703,00; C-1 WP; 
703,00; C-1 WP; 
703,00; C-1 WP; 


на ванн G N к ὦ G Ñ κα = ND мн 
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Accidental degeneracies on high symmetry line 


A; T'A; 


С сы; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, {Rs}; 
{Ri}, {R6}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Re}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 


Я C2,001;3 {Ri}, {R2}; 


{Ri}, {Rs}; 
145] (Ray; 
{Ra}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 


; Cho: {R1}, {R2}; 


{Ri}, {R3}; 
{R2}, {R3}; 
042,7 ove; {Ri}, {Ro}; 
042,7 ove; {Ri}, {Ro}; 
oa,C2T; {Ri},{Ro}; 


; 0a1,C2T; {Ri}, {Ro}; 


συι,σαι; {Ri} Й {R2} ; 
συι, σαι; {R1}, {R2}; 


00,03; 

03,00; 

03,03; 

Ass, i (Ao + 2/ЗАв) ; 
Aso, i (Ao EE 2/ЗАв) ; 
03, —03; 

03, —00; 

Ass, A10; 

A39, A10; 

—00,03; 

Ало, 1 (Ao +2УЗАв) ; 
A24, i (Ao + 2/ЗАв) ; 
Ало, A10; 

Aza, Ало; 

530 — 54У3ЗГо,2,Го,з; 
00,03; 

03,00; 

03,03; 

03, —03; 

03, —00; 

—00,03; 

00,03; 

Ago, 1 (Ao +2УЗАв) ; 
A36, А10; 

03,00; 

03,00; 

03,00; 

03,00; 

03,00; 


03,00; 
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Accidental degeneracies on high symmetry line 


A; ГА; Οσο; {Ri}, {Ro}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, {Rs}; 
{Ri}, {R6}; 
{R2}, {Rs}; 
{R2}, {R4}; 
{R2}, {Rs}; 
{R2}, {Re}; 
{Rs}, {Ва}; 
(Hs) {Rs}; 
{R3}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 
U; ML; C405; {Ri}, (R2); 
{R1}; {Rs}; 
{R1}, (Ray; 
{Ra}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
P; KH; Cj,ca; {Ri}, {R2}; 
{R1}, {R3}; 
{R2}, {R3}; 
T; ГК; оса Л 0v2; {R1}, {R2}; 
T”; MK; oa1,C2T; {R1}, {R2}; 
У; ГМ; càai,T cai; {Ri}, {Ro}; 


00,93; 

03,90; 

03,03; 

Азв, 5 (Ao + 2V3As) ; 
Азо, 5 (Ao + 2УЗАв) ; 
03, —03; 

03, —00; 

Ass, A10; 

A39, A10; 

—00,03; 

Ало, 5 (Ao + 2/344) ; 
A24, ἃ (Ao + 2/3As) ; 
Ало, A10; 

A24, A10; 

530 — 54У3ЗГо,2,Го,з; 
00,03; 

03,00; 

03,03; 

03, — 03; 

03, —00; 

—00,03; 

00,03; 

Ass, Ао+2УЗАв. 

A36, A10; 

03,00; 

03,00; 


03,00; 
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Accidental degeneracies on high symmetry line 


A; T'A; 


Cf; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{Ra}, (Ray; 
{R2}, {Rs}; 
{R2}, {Re}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 


Я C2,001;3 {Ri}, {R2}; 


{R1}, {R3}; 
{Ri}, {Ва}; 
{Ra}, {Rs}; 
{R2}, {Ва}; 
{Rs}, (Ray; 


; Cła; {R1}, {R2}; 


{Ri}, {Ra}; 

{Ro}, {R3}; 
042,7 ove; {Ri}, {R2}; 
042,7 ove; {Ri, Ri}, (Ro, Ro}; 
oa,C2T; {Ri}, {Ro}; 


; Sai C27; (Ra, Ri}, (Ro, Ro}; 


συι σαι; (F3) , {R2}; 


00,03; 
03,00; 
03,03; 
Ass, + (Ao + 2V3As) ; 
Aso, + (Ao + 2V3As) ; 


03, 03; 


03, —00; 

Ass, А10; 

A39, A10; 

—00, 03; 

Ало, + (Ao + 2УЗАв) ; 
A24, 5 (Ao + 2V3As) ; 
A40; A10; 

Aza, A10; 

1810 — 1 ЗГо,2, Го,з; 


00,03; 


03,00; 
03,03; 
03,—03; 

03, —00; 
—00,03; 
00,03; 

Ass, сааи 
A36, A10; 
03,00; 

Гз,о, —iTo,2; 
03,00; 

Гз,о, —iT'o,2; 


03,00; 
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Accidental degeneracies on high symmetry line 


A; ГА; 


Cd ол; 


$ C2,0v1;3 


А RE . 
C3 σαι; 


{R1}; {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{Ra}, (Ray; 
{R2}, {Rs}; 
{R2}, {Re}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 
{R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, {Ва}; 
{Ra}, {Rs}; 
{R2}, {Ва}; 
{Rs}, (Ray; 
146] {R2}; 
{R1}, {R3}; 
{R2}, {R3}; 


са2,Т тъз {Ri} Я {R2} ; 
ca,C27T; {R1}, {R2}; 
011,7 Gai; {Ri} š {R2} ; 


Gol тау; {Ri, Ri}, (Ro, Ro}; 


2; 
2; 
2; 
3; 
3; 
2; 
2; 
3; 
3; 
2; 
3; 
3; 
3; 
3; 
4; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
3; 
3; 
2; 
2; 
2; 
4; 


00,03; 
03,00; 
03,03; 
Ass, 5 (Ао 4 
Азо, š (Ao 4 


03, —03; 


03, —00; 
Ass, A10; 
A39, A10; 
—00,03; 
Ало, š (Ao 4 
Аза, 5 (Ao η 
A40, A10; 
Ахд, A10; 


r | 
-2 — Pi 3Do,2, Tos; 


70,03; 
03,00; 
03,03; 
03, 03; 
03, —00; 
—00, 03; 


00,03; 


+ 2УЗАв) ; 
+ 2/3 As) ; 


+ 2\/3.A8) ; 
+ 2/3 As) ; 


Αρ-Γ2ν3Ας. 
Азв, 207578; 


A36, A10; 
03,00; 
03,00; 


03,00; 


Гз,о, —iT'o;2; 
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Accidental degeneracies on high symmetry line 


{Ri} {R2}; 2; 00, 03, 00; P-WNLs; 
A; ГА; C$ ‚01,53 T; Un); {Rs}; 3; Ase, Aot2VS48 Ass; TP; 
{R2}, {R3}; 3; Ass, Аш, Ase; TP; 
U; ML; oao {R1}, {Ro}; 2; 03,00; P-WNL; 
P; KH; C3,C347; {Еа}, {Ra}; 2; —010, 00; C-1 WP; 
{Ri}, {R3}; 2; (+ ΗΕ ‚бо; C-1 WP; 
{Ro}, {Rs}; 2; 29303 σρ; C-1 WP; 
T; ГК; on Too {R1}, {R2}; 2; 03,00; P-WNL; 
5; AH; σι Tov; {Ri}, {Ro}; 2; 03,00; P-WNL; 
T; МК; σι Τσο — (Ri), {R2}; 2; 03,00; P-WNL; 
S"; LH; σι Τσο; — (Ri), {R2}; 2; 03,00; P-WNL; 
У; ГМ; С21,0ъ1; {Ri} , {R2}; 2; 00,03; P-WNLs; 
{Ri}, {R3}; 2; оз, 00; P-WNL; 
{11}, {R4}; 2; оз, оз; P-WNL; 
{R2} , {R3}; 2; оз, —оз; P-WNL; 
{R2} {Ra}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 
R; AL; Co; {R1}, {R2}; 2; 00,03; P-WNLs; 
{11}, {R3}; 2; оз, оо; P-WNL; 
{Ri}, {Ва}; 2; оз, 03; P-WNL; 
{R2} , {R3}; 2; оз,—оз; P-WNL; 
{R2} (Ray; 2; оз, —00; P-WNL; 
{R3}, {Ва}; 2; —00, 03; P-WNLs; 
SG 188 
Accidental degeneracies on high symmetry line 
A; TA; Сз ‚1,53 T; {Ri}, (Fa) i 2; 00,03, со; P-WNLs; 
{Ri}, {Rs}; 3; Ase, 4042¥848 | Ase: TP; 
{Ro}, {Rs}; 3; A36, A10, Ase; TP; 
U; ML; ov1,Ton; — (Fa), {Ra}; 2; 03,00; P-WNL; 
P; KH; Cf,C3T; {R1}, (H2) ; 2; --σιο,σο; C-1 WP; 
{Ri}, {Βα}; 2; er 2а заа C-1 WP; 
{R2}, (Rs) ; 2; 90303 σρ; C-1 WP; 
T; ГК; оь,Т о»; {R1}, {R2}; 2; оз, 00; P-WNL; 
T; MKienToa; — (Ri), {R2}; 2; 03,003 P-WNL; 
X; ГМ; C21,0015 {Ri}, {R2}; 2; σο, σε; P-WNLs; 
{R1}; {R3}; 2; 03,00; P-WNL; 
{R1}, {R4}; 2; оз, оз; P-WNL; 
{R2}, {R3}; 2; оз, —03; P-WNL; 
{R2}, {R4}; 2; оз, --σο; P-WNL; 
{Rs}, {Ва}; 2; —00, 03; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; ГА; Cy,oa1,5¢7; {R1}, (B2) ; 2; 00, дз, σο; P-WNLs; 
{Ri}, {R3}; 3; Ase, 2012У248 А35; ТР; 
{R2}, {R3}; 3; Ase, A10, Ase; TP; 

U; ML; ca,T on; Un) {R2}; 2; 03,00; P-WNL; 

P; KH; Oz са; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 3; Азв, Ао+2УЗАв, ТР; 
{R2}, {R3}; 3; Ase, Aio; TP; 

T; ГК; C204; {Ri}, {R2}; 2; оо, оз; P-WNLs; 
{Ri}, {R3}; 2; 03,00; P-WNL; 
Un) {R4}; 2; σα; σα; P-WNL; 
{R2}, {R3}; 2; 08,68; P-WNL; 
{R2}, (F4) ; 2; оз, --σο; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 

5; AH; C25,0as; {R1}, {R2}; 2; оо, оз; P-WNLs; 
{Ri}, {R3}; 2; 03,00; P-WNL; 
Un) {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, –оз; P-WNL; 
{R2}, (F4) ; 2; оз, --σο; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 

Т'; MK; C5,041; {R1}, {R2}; 2; оо, оз; P-WNLs; 
{R1}, {R3}; 2; оз, оо; P-WNL; 
Un) {R4}; 2; σα; σα; P-WNL; 
{R2}, {R3}; 2; оз, —0з; P-WNL; 
{R2}, {R4}; 2; оз, —00; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 

5'; LH; С21,0а1; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
{Ri} {R4}; 2; оз, оз; P-WNL; 
{R2}, {R3}; 2; оз, —оз; P-WNL; 
{R2}, {R4}; 2; оз, --σο; P-WNL; 
{R3}, {R4}; 2; —00, σα; P-WNLs; 

У; ГМ; ex Toa; {R1}, {R2}; 2; 03,00; P-WNL; 

R; AL; σ,,Γσαι; Un] {R2}; 2; 03,00; P-WNL; 
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Accidental degeneracies on high symmetry line 


A; ГА; Cy,oa1,5¢7; {R1}, (B2) ; 2; 00, дз, σο; P-WNLs; 
{Ri}, {R3}; 3; Ase, 2012У248 А35; ТР; 
{R2}, {R3}; 3; Ase, A10, Ase; TP; 

U; ML; ca,T on; Un) {R2}; 2; 03,00; P-WNL; 

P; KH; Oz са; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {R3}; 3; Азв, Ао+2УЗАв, ТР; 
{R2}, {R3}; 3; Ase, Aio; TP; 

T; ГК; C204; {Ri}, {R2}; 2; оо, оз; P-WNLs; 
{Ri}, {R3}; 2; 03,00; P-WNL; 
Un) {R4}; 2; σα; σα; P-WNL; 
{R2}, {R3}; 2; 08,68; P-WNL; 
{R2}, (F4) ; 2; оз, --σο; P-WNL; 
{R3}, {R4}; 2; —00, σα; P-WNLs; 

Т'; МК; Οὗιισαι; {R1}, {R2}; 2; оо, оз; P-WNLs; 
{R1}, {R3}; 2; 03,00; P-WNL; 
Un) {R4}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз, –оз; P-WNL; 
{R2}, {R4}; 2; оз, --σο; P-WNL; 
{R3}, {R4}; 2; —00, 03; P-WNLs; 

У; ГМ; оь,Тоа; {R1}, {R2}; 2; 03,00; P-WNL; 
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Accidental degeneracies on high symmetry line 


A; ГА; Cds IT; {Ri}, (Fo) ; 2; со, оз, 00; P-WNLs; 
{Ri}, {R3}; 2; оз, 00, 00; P-WNLs; 
{Ri}, {R4}; 2; оз, 03, 00; P-WNLs; 
{R1}, {Rs}; 3; Ass, 5 (Ао + 2УЗАв) , Ais; ОТР; 
{Ri}, {Re}; 3; Aso, 5 (Ао + 2УЗАв) , Ais; TP; 
{R2}, {R3}; 2; оз, —03, 00; P-WNLs; 
{R2}, {R4}; 2; оз, —00, 00; P-WNLs; 
{R2}, {Rs}; 3; Ase, Ало, Ais; ОТР; 
{R2}, {Re}; 3; Aso, A10, Ais; ТР; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 
(Ha) , {Rs}; 3; Ало, i (Ао + 2УЗАв) ‚ Ais; ТР; 
{R3}, {Re}; 3; Аза, $ (Ao +2УЗАв) , Ais; ОТР; 
{Ra}, {Rs}; 3; Ало, A10, Ais; TP; 
{Ra}, {Re}; 3; A24, A10, Ais; QTP; 
(Rs), {Ro}; 4; 29399792 Tu, -Гоо; DP; 0 

U; ML; C2,0u1,IT; {Ri}, (Ha) ; 2; со, оз, осо; P-WNLs; 
{Ri}, {R3}; 2; оз, 00, оо; P-WNL; 
{А1}, {R4}; 2; оз, 03, со; P-WNL; 
{R2}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2}, {Ra}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 

P; КН; Сз са Т; (Fa) (Fa) ; 2; то, оз, оо; P-WNLs; 
(Fa) , (Fa) ; 3; Ase, 0*2 Y348 Als; TP; 
{R2}, {Rs}; 3; Ase, A10, Ars; TP; 

T; ГК; Οσο IT; {Ri}, {Р}; 2; 00,03, 00; P-WNLs; 
{R1}, {R3}; 2; оз, то, 00; P-WNL; 
{Ri}, {R4}; 2; 03,03, со; P-WNL; 
{R2}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 

5; AH; C32,0a2,IT; {R1}, {R2}; 2; 00, 03,00; P-WNLs; 
{Ri}, {R3}; 2; 03,00, 00; P-WNL; 
{R1}, {R4}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 

Т’; МК; Слои IT; {Ri}, {R2}; 2; σο, σα, 00: P-WNLs; 
{R1}, {R3}; 2; 03,00, 00; P-WNL; 
{R1}, {R4}; 2; оз, 03, со; P-WNL; 
{R2}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 
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S'; LH; Cy oa IT; 


У; ГМ; C5,,0v1,17; 


В; AL; С,0ъ1,17; 


{Ri}, {R2}; 
{Ri} {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2} , {Ra}; 
{Rs}, {Ва}; 
{Ri}, {Ro}; 
{Ri}, {Rs}; 
{Ri} {Ra}; 
{R2}, {Rs}; 
{R2} , {Ra}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{R1}, {R3}; 
{Ri} {Ra}; 
{R2} , {R3}; 
{R2}, {Ва}; 
{R3} , {Ra}; 


00, 03, 00; 
03, 00, 00; 
03, 03, 00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
03, 00, 00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
— 00, 03, 00; 
00,03, 00; 
03, 00, 00; 
03,03,00; 
03, —03,00; 
03, —00,00; 


—00, 03, 00; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 


482 
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Accidental degeneracies on high symmetry line 


A; ГА; Св ‚би IT; (Fa) (Ra) ; 2; 00, 03,00; P-WNLs; 
{Ri}, {R3}; 2; оз, со, оо; P-WNLs; 
{В} (Ray; 2; σα, оз, со; P-WNLs; 
{R1}, {Rs}; 3; Aso, 5 (Ao + 2У3А8в) , Ais; ОТР; 
{Ri}, {Re}; 3; Aso, 5 (Ao + 2/348) , Ais; TP; 
{R2}, {R3}; 2; оз, —03, 00; P-WNLs; 
(i) , {R4}; 2; оз, —00, 00; P-WNLs; 
{R2}, {R5}; 3; Ase, A10, A13; QTP; 
{R2}, {R6}; 3; Απο, Aio, Ais; TP; 
{R3}, {Ra}; 2; —00, σα, 00; P-WNLs; 
{Ез}, {Rs}; 3; Aao,š (Ao + 2УЗАа) , Ais; ТР; 
{R3}, {Re}; 3; Аза, 3 (Ao + 2/ЗАв) ‚ Ais; ОТР; 
{Ra} {Rs}; 3; Aso, A10, A13; ТР; 
{Ra}, {Re}; 3; Αρα, A10, A13; ОТР; 
{Rs}, {Re}; 4; Беу зш T g Too; DP; 0 

U; ML; Соя ГТ; {Ri}, {R2}; 2; оо, оз, 00; P-WNLs; 
{Πι}, {R3}; 2; σα, со, 00; P-WNL; 
{R1}, {R4}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {Ra}; 2; —00, σα, σο; P-WNLs; 

Р; KH; Cj са Т; {Ri} {Re}; 2; оо, оз, со; P-WNLs; 
(Fa) {R3}; 3; Ase, 03342, Ala; TP; 
{Р}, {R3}; 3; Ase, Aio, A13; ТР; 

T; ГК; C%,0a2,IT; {Ri}, {R2}; 2; 00, оз, со; P-WNLs; 
{Ri} {R3}; 2; оз, 00,00; P-WNL; 
{Ri} {R4}; 2; σα, ση; 00; P-WNL; 
{R2}, {R3}; 2; оз, —03, 0; P-WNL; 
{Πο}, (Fa) ; 2; оз, —00, 00; P-WNL; 
{R3}, {Ra}; 2; —00, σα, 00; P-WNLs; 

T”; MK; Cz,,oaIT; {Ri}, {R2}; 2; 00, 03,00; P-WNLs; 
{Πι}, {R3}; 2; оз, о, 00; P-WNL; 
{R1}, {R4}; 2; 03, 03, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {Ra}; 2; 00,03, 00; P-WNLs; 

У; ГМ; Cos IT; {Ri}, {R2}; 2; со, σα, 00; P-WNLs; 
{Ri}, {R3}; 2; оз, оо, 00; P-WNL; 
{R1}, {R4}; 2; 03, 03, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {Ra}; 2; --σο, σα, 00; P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; ГА; СР, о IT; 


U; ML; C2,0u1,IT; 


P; KH; СУ ,са ІТ; 


T; ГК; С,сао,ГТ; 


S; АН; C,0a2,IT; 
Т"; МК; Сл, оч IT; 


8"; LH; Cy oa IT; 
X; ГМ; C)1,001,1T; 


{Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{Ri}, {Re}; 
{R2}, {R3}; 
{R2}, (Ray; 
{R2}, {Rs}; 
{R2}, ts) 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Ro}; 
{Rs}, {Re}; 
{Ri}, {R2}; 
Uh) {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{R1}, {R3}; 
{R2}, {R3}; 
Uh] {R2}; 
{R1}, {R3}; 
im). {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Rs}, (Ray; 


(Ho, Ra}, (Ro, Ев}; 


Iy {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 


(Ho, Ra}, (Ro, Ев}; 


{Ri}, {R2}; 
{R1}, {Rs}; 
{R1}, {R4}; 
{R2}, {R3}; 
Ui) {Ва}; 
{Rs}, {Ва}; 


ιο 10 0 52 ΙΟ Ὁ δ рю dO Ὁ ιο ο Ὁ gm м PO dO FS P S GO CO PO dO D PO S P FS 4 фр фо фо CO Fp CO CO το PN ο CO d N юы 


00, 03, 00; 
03,00, 00; 
03,03, 00; 
Ass, š (Ao 4 
Азо, 5 (Ao 4 


03, —03,00; 


03, —00,00; 


+ 2ν 344), Ais; 
+ 2\/З Ав) , Ais; 


Азв, Апо, A13; 
Азо, A10, A13; 


—00,03,00; 
1 

Ало, $ (Ао - 
T 

Ала, 3 (Ao "il 


+ 2\/З Ав) , Ais; 
+ 2ν 344), Ais; 


Ало, Ало, A13; 
A24, Ало, Αια; 


L'3,04-i V3T'0,2 
-2 


00,03, 00; 
03,00, 00; 
03,03,00; 
03, 03,00; 
03, σο,σο; 
—00,03,00; 


00,03,00; 


‚ Го,з, —Го,0; 


Ао-+2УЗА š 
Aag, 707727778. Дз; 


A36, Ало, A13; 


00,03; 00; 
03,00; 00; 
03,03,00; 
03, —03,00; 
03, —00, 00; 


—00, 03, 00; 


Го,з, Гз,о, Го, 1; 


00, 03, 00; 
03, 00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 


—00, 03, 00; 


To,3, Гз,о, Го, 1; 


00, 03, 00; 
03, 00, 00; 
03,03, 00; 
03, —03, 00; 
03, —00, 00; 


—00, 03, 00; 
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Accidental degeneracies on high symmetry line 


A; ГА; 


U; ML; 


P; КН; 


Т"; ΜΚ; 


x; ΓΜ; 


В; AL; 


C3 0v, IT; {Ri}, {Βα}; 
{А}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{Ri}, {Re}; 
{R2}, {R3}; 
{R2}, (Ray; 
{R2}, {Rs}; 
{R2}, ts) 
{Rs}, {Ва}; 
{R3}, {Rs}; 
{R3}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Ro}; 
{Rs}, {Re}; 
Сэ, IT; {Ri}, {Re}; 
Uh) {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Ci,coa,T; (Ri) {Re}; 
Un), {R3}; 
{R2}, {R3}; 


; С52, аз IT; {R1}, {R2}; 


{R1}, {R3}; 
im). {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Rs}, {Ва}; 
Су, ва, IT; {R1}, {R2}; 
Uh) {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Chico IT; {R1}, {Πο}: 
Iy {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Oh gol IT; {R2, Ra}, (Ro, Rs}; 


, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 


, 


, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
η 
, 


2 
2 
2 
3 
3 
2 
2 
3 
3 
2 
3 
3 
3 
3 
4 
2 
2 
2 
2 
2 
2 
2; 
3: 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 


, 


00,03,00; 
03,00,00; 
03,03,00; 
Ass, š (Ао + 2V3As) , Ais; 
Азо, 5 (Ao + 2УЗАв) , Ais; 


03, —03,00; 


03, —00,00; 

Ass, A10, A13; 

A39, Ало, Ais; 

—00,03,00; 

Ало, 5 (Ao + 2УЗАв) , Ais; 
A24, š (Ао + 2V3As) , Ais; 
A40; A10, A13; 


A24, A10, A13; 
T3,0+iV3lo,2 . 
= , Го,з, — Го,0; 


00,03, 00; 
03,00, 00; 
03,03, 00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00,03,00; 
A36, Ао+2У348 Als; 
A36, Ато, A13; 
00, 03, 00; 
03,00, 00; 
03,03,00; 
03, —03,00; 
03, —00, 00; 
—00,03,00; 
00,03,00; 
03,90,90; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00, 03, 00; 
03, 00, 00; 
03, 03, 00; 
03, —03, 00; 
03, —00,00; 
—00,03,00; 


Го,з, Гз,о, Го,1; 
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Accidental degeneracies on high symmetry line 


A; TX; Cs, T Cos; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
A; ГВ; Cs; {Ri}, {R2}; 2; --σιο; C-1 WP; 1 
по: 
{Ro}, {Rs}; 2; 5 (—co + ἐν ὅσα) ; C-1 WP; 1 
Z; ХМ; Сә», Coz; {R1}, {R2}; 2; оз, до; C-1 WP; 1 
T; MR; C2;,,7 Cos; {R1}, {R2}; 2; 03,00; C-1 WP; 1 


SG 196 


Accidental degeneracies on high symmetry line 


A; TX; Cay, Caz; {Ri}, (R2) ; 2; 03,00; C-1 WP; 1 
А; TL; Cx; {Ri}, {R2}; 2; --σιο; C-1 WP; 1 
{Ri}, {R3}; 2; + 5 C-1 WP; 1 
{R2}, {Ез}; 2; 5 (-00 +4303); C-1 WP; 1 
Z; XW; Ου Τό. {R1}, {R2}; 2; оз, 00; C-1 WP; 1 
SG 197 
Accidental degeneracies on high symmetry line 
A; TH; Co,,7 Cos; (R1) , {R2}; 2; 03,00; C-1 WP: 1 
A; TP; C; {R1}, {R2}; 2; --σιο; C-1 WP; 1 
3—1Yo« —( —1—1Ye 
о 
{R2}, {R3}; 2; 5 (--σο +4303); C-1 WP; 1 
D; NP; С; {R2}, {Ra}; 2; оз; C-1 WP; 1 
F; PH; СУ; {Ri}, (R2) ; 2; -σιο; C-1 WP; 1 
“= a, (ST 1]σ 
{нү R ο ΕΞ a eed 
{R2}, {R3}; 2; 5 (700 + iv303) ; C-1 WP; 1 
SG 198 
Accidental degeneracies on high symmetry line 
A; TX; Cry,T Cos; {Ri}, {Βα}; 2; 03,00; C-1 WP; 1 
A; ГВ; C; {R1}, {R2}; 2; —010; C-1 WP; 1 
3, -Τὴσα-.( 9/-τ-1Ἴσ 
{Ri} {R3}; gp s ОА СИЕТ ОА а peg 
{R2}, {Rs}; 2; 5 {--σο + М Зоз) ; C-1 WP; 1 
T; MR; C24,7 Cos; (Ho, Ro}, (Fa, Ra}; 4; Гз,о, -iT 0,2: C-2 DP; 2 


486 


487 


SG 199 


Accidental degeneracies on high symmetry line 


A; TH; СТ Cos; {R1}, {R2}; 2; σα, σο; C-1 WP; 1 
A; TP; Сз; {R1}, {R2}; 2; -σιο; C-1 WP; 1 
Hay n ea ca we: 1 
{R2}, {R3}; 2; 5 (—co + iV3o3); C-1 WP; 1 
D; NP; Caz; {R2}, {Ra}; 2; оз; C-1 WP; 1 
F; PH; O25 {R2}, {R4}; 2; ыы саи οι WP; 1 
{R2}, {Ro}; 2; 5 (V303 — ioo) ; C-1 WP; 1 
{Ra}, {Re}; 2; ола; C-1 WP; 1 
SG 200 
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Accidental degeneracies on high symmetry line 


A; DX; Сәу,оь,1Т; {Ri}, {Πο}: 2; 00,03,00; P-WNLs; 
{Ri}, {R3}; 2; 03,00,00; P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {Βα}; 2; оз, —03,00; P-WNL; 
{R2}, {Ва}; 2; оз, —09,00; P-WNL; 
{R3}, {Ва}; 2; —00,03,00; P-WNLs; 

У; ГМ; о,,17; {Ri}, {Ro}; 2; 03,00; P-WNL; 

A; ГВ; ChAT; {R1}, {R2, Ез}; 3; Ass, Ат; TP; 

5; ХВ; oy IT; {R2}, {Ra}; 2; оз, σο; P-WNL; 

Z; ХМ; Co,,0,,IT; (Fa) {R2}; 2; 00,03,00; P-WNLs; 
{Ri}, {Rs}; 2; 03,00,00; P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; 03, —03,00; P-WNL; 
{R2}, {R4}; 2; 03, —00, во; P-WNL; 
{R3}, {Ва}; 2; —00, оз, со; P-WNLs; 

T; MR; Cos,0,,IT ; {R1}, {Πα}; 2; 00,03,00; P-WNLs; 
{Ri}, {R3}; 2; 03,00,00; P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, {Βα}; 2; 03, —00, во; P-WNL; 
{Ез}, {Ва}; 2; —00, оз, со; P-WNLs; 
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22. SG 201-210 


Accidental degeneracies on high symmetry line 


A; DX; Coy,0s,IT; {Ri}, {Βα}; 2; 00,03,00; P-WNLs; 
{Ri}, {Rs}; 2; 03,00,00; P-WNL; 
{Ri}, {Ra}; 2; 03,03,00; P-WNL; 
{R2}, {Βα}; 2; 03,—03,00; | P-WNL; 
{R2}, {R4}; 2; 03,—00,00; | P-WNL; 
{R3}, {Ra}; 2; —00, 03,00%; | P-WNLs; 

У; ГМ; о.Т; {Ri}, {Ro}; 2; 03,003 P-WNL; 

А; ГВ; CAT; {R1}, {R2, Ез}; 3; Ass, Ain TP; 

5; XR; oy IT; {R2}, {Ra}; — 2:05.00; P-WNL; 

T; MR; oy,Coz,IT; {R2}, (Ra) ; 2; —103, 00,00; P-WNLs; 
{R2}, {R6}; 2; —i00,03,00; P-WNL; 
{R2}, {Rs}; 2; —i03,03,00; P-WNL; 
{Ra}, {Ro}; 2; 103,03, 003 P-WNL; 
{Ra}, {Rs}; 2; 100,03, 00; P-WNL; 
{Ro}, {Rs}; 2; --ἶσα,--σο,σο; P-WNLs; 


SG 202 


Accidental degeneracies on high symmetry line 


A; X; Coy,o2,tIT; {Ri}, {R2}; 2; 00, 03, 00; 
{Ri}, {Rs}; 2; 03,00, 00; 
{Ri}, {Ra}; 2; 03,03,00; 
{R2}, {R3}; 2; 03, —03,00; 
{R2}, {Ва}; 2; оз, —00,00; 
{Из}, {Ra}; 2; —00, 03,00; 

A; TL; CHAIT; {В}, (Ho, Ез}; 3; Ass, Алт; 

У; ГУ; о,,17; {Ri}, {R2}; 2; 03,00; 

©; XS; oy JIT; {Ri}, {Ro}; 2; 03,00; 

Z; ХМ; Coz,02,IT; {Ri}, {Βα}; 2; 00,03, 00; 
{Ri}, {Аз}; 2; 03,00, 00; 
{Ri}, {Ra}; 2; 03,03, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {Ва}; — 2; оз, —00,00; 
(Ha) , {Ra}; 2; —00, 03, σο; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
TP; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
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Accidental degeneracies on high symmetry line 


A; TX; Coy,o2,IT; {Ri} {R2}; 
Uh] {Rs}; 
{Ri}, {Ra}; 
{А2}, {R3}; 
{R2}, {Ra}; 
{Rs}, {Ва}; 
{Ri}, { Re, Вз}; 
Iy {R2}; 
{R2}, {Ra}; 


A; TL; Ci IT; 
У; ΓΣ; o,IT; 
S; XS; oy,IT; 


SG 204 


N SN © N N Ὁ NY DS (gp 


; 00,03,00; P-WNLs; 


03,00,00; P-WNL; 
03,03,00; P-WNL; 
оз, —03, 00; P-WNL; 
оз, —00, 00; P-WNL; 
— 00, 03, 00; P-WNLs; 


Азз, Алт; TP; 
03,00; P-WNL; 
03,00; P-WNL; 


Accidental degeneracies on high symmetry line 


35 ΓΝ; oz IT; 


{Ri}, {R2}; 


A; FH; Coy,05,IT ; {Ri}, {R2}; 


A; ГР; CÀIT; 
D; NP; Cs, IT; 
G; HN; oz, IT; 
Е; PH; ChAT; 


SG 205 


2 

2 
{Ri}, {Rs}; 2 
{Ri}, {Ra}; 2; 
{Ro}, {Rs}; 2 
{R2}, {Ra}; 2 
{Ra}, {Ra}; 2 
{Ri}, {R2, Ез}; 3; 
{Ri}; {R2}; 3 
{Ri}; {R2}; 32 
{Ri}, {R2, Ra}; 3; 


03, 00; P-WNL; 
00,03,00; P-WNLs; 
03,00,00; P-WNL; 
03,03,00; P-WNL; 
оз, —03,00; P-WNL; 
оз, —00,00; P-WNL; 
—00,03,00; P-WNLs; 


A33, Ат; TP; 
703,00; P-WNL; 
03,00; P-WNL; 
Азз, Ат; TP; 


Accidental degeneracies on high symmetry line 


A; DX; Coy,05,IT ; {R1}, {R2}; 


У; ГМ; о.Т; 
A; ГВ; CÀIT; 


Z; XM; Cox,02,1T; (Ro, Ra) , (Re, Rs}; 


{R1}, {Rs}; 
{Ri}, {Ra}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Ri}, Uis, Ез}; 


00, 03, 00; 
03,00, 00; 
03,03, 00; 


03, —03,00; 


—00, 03, 00; 
03,00; 


2; 

2; 

2; 

2; 

2; оз, —00, 00; 
2; 

2; 

3; Ass, Air; 
4; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNL; 
TP; 


Го,з, Гз,о, Го,1; DP; 
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Accidental degeneracies on high symmetry line 


>; 
A; 


ГМ; 
ΤΗ: 


ГР; 


; НМ; 


РН; 


SG 207 


c, TT; {Ri}, {R2}; 
C5y,05,IT ; {R1}, {Πο}; 
{Ri}, {Rs}; 
{R1}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


C4 AT; {Ri} , Ui»; Ra) ; 


oz, IT; (Gu) {R2}; 


Cs IT; Uit», Re}, {Ra}; 


2; 03,00; P-WNL; 
2; 00,03,00; P-WNLs; 
2; 03,00, 00; P-WNL; 
2; 03,03,00; P-WNL; 
2; оз, —0з, 00; P-WNL; 
2; 03, —00,00; P-WNL; 
2; —00,03,00; P-WNLs; 
3; Aaa, Αιτ; TP; 

2; —i03,00; P-WNL; 
3; УЗ(Ав—+Ав) Aj; TP; 


Accidental degeneracies on high symmetry line 


A; 


M 


TX; 


; TM; 
; ГВ; 


ХВ; 
ХМ; 
МВ; 


Chp C2cT; {Ri}, {Ro}; 
{Ri}, {Аз}; 
{Ri}, {R4}; 
{R2}, {R3}; 
(Uis) {Ва}; 
{Rs}, {Аа}; 
C2a,Cov T ; {R1}, {R2}; 
Ch CeT; {R1}, {R2}; 
{Ri}, {Аз}; 
{R2}, {Rs}; 
Coc,C2eT; {Вә}, {R4}; 
Coz, T Coy; {R1}, {R2}; 
CETO; {R1}, {R2}; 
{Ri}, {Πο}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
Uis) {Ва}; 
Uis) {Ва}; 


(4+ ὁ) (оо — ios),oo; Ο-1 WP; 
σα, 00; C-2 WP; 
(1—2) (оо + i03),00; Ο-1 WP; 
(—4 + 4) (со — ісз),со; С-1 МР; 
103,00; C-2 WP; 
(-i-i)(co—ios),co; С-1 WP; 
σα, 00; C-1 WP; 
—010, 00; C-1 WP; 
[eese τωρα iu ος ABS 
1 {--σο + iV3es) ‚со; C-1 WP; 
σα, 00; C-1 WP; 
σα, 00; C-1 WP; 
(5+ 5) (оо - 103), 0; Ο-1 WP; 
σα, 00; C-2 WP; 
(3-2) (оо + 103), 0; Ο-1 WP; 
(--5 + 5) (оо — 103), оо; Ο-1 WP; 
ἴσα, 00; C-2 WP; 
(-à-i)(se—ios),co; C-1 WP; 


к N πι == м π πι = πι = = = = ὦ = = « >=> 
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SG 208 


Accidental degeneracies on high symmetry line 


A; TX; Ο ΟΤΙ {Ri}, {R2}; 2; {5 + ὦ) (оо — σα), σο; C-1 WP; 
{R1}, {R3}; 2; 03,00; С-2 МР; 
{Ri}, {Ra}; 2; (1-5) (eo +103) , оо; C-1 МР; 
{R2}, {R3}; 2; (-5 +5) (σο-- 103), 0%; С-1 WP; 
{R2}, (F4) ; 2; 103,00; C-2 WP; 
{Rs} {На}; 2; (-5— 2) (со —103),0; Ο-1 WP; 
X; ГМ; Ca, CT; {Ri}, {R2}; 2; 03,00; C-1 WP; 
A; TR; Сф,СәеТ; {Ri}, {Re}; 2; —010,00; C-1 WP; 
{Ri}, {Ra}; 2; [pectus a a C-1 WP; 
{R2}, {R3}; 2; 5 (--σο +4303) , оо; C-1 WP; 
S; ХВ; Cac,CraeT; {Е}, {Ед}; 2; оз, σο; C-1 WP; 
Z; ХМ; Co, Cay; {Ri}, {R2}; 2; 03,00; C-1 WP; 
T; MR; CL,E,T Cay; (Rs) , (Ra); 2; (-i = š) (co — i73) ‚ со, со; C-1 WP; 
{Rs}, {R7}; 2; —03, 00, 00; C-2 WP; 
{Rs}, {Rs}; 2; (-i + š) (σο + ἴσα), со, со; C-1 WP; 
{Re}, {R7}; 2; (i — 5) (co — 103), со, со; С-1 WP; 
{Ro}, {Rs}; 2; --ἰσα, со, со; C-2 WP; 
(Rz) , {Rs}; 2; (4 + 5) (co — 103), со, со; С-1 WP; 
SG 209 
Accidental degeneracies оп high symmetry line 
A; DX; C Cael ; {Ri}, {R2}; 2; (i + š) (co — i03) , со; C-1 WP; 1 
{R1}, {R3}; 2; оз, оо; C-2 WP; 2 
{R1}, {Ra}; 2; (1-5) (со + ἴσα), σο; C-1 WP; 1 
{R2}, (Rs); 2; (Cà + ἃ) (co — 403), 0%; C-1 WP; 1 
{R2}, {Ва}; 2; ios, оо; C-2 WP; 2 
{R3}, {Ra}; 2; (-i -- š) (co — 103), со; С-1 WP; 1 
A; ГГ; Cj,C».T; {Ri}, {Βα}; 2; --σιο,σο; C-1 WP; 1 
δι ο ες VEE cac er WP: 
{R2}, {R3}; 2; i {--σο + iv3o3) , 00; C-1 WP; 1 
У; DX; CosC27; {R1}, {Πο}; 2; 03,09; C-1 WP; 1 
S; XS; Coc,CreT; {Ro}, (R4) ; 2; 03,00; C-1 WP; 1 
Z; XW; Cos/T Cay; {R1}, {Πο}; 2; оз, оо; C-1 WP; 1 
Q; LW; Co; {Ra}, {Rs}; 2; оз; C-1 WP; 1 


= > = = мю π: о оҥ πι πι πι == = π: у = = t πι 
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SG 210 


Accidental degeneracies on high symmetry line 


A; 


UX; ο Ο.Τ; 


> TL; CCT; 


; ΕΣ; Сәа,СәьТ; 


XS; C2e,C2eT ; 
XW; C>x ,T Cay; 
LW; Cos; 


{Ri}, {R2}; 
{Ri}, {R3}; 
{Ri}, {Ra}; 
{Ro}, {R3}; 
{R2}, {Ra}; 
{Ез}, {Ra}; 
{Ri}, {Βα}; 
{R1}, {R3}; 
{R2}, {R3}; 
{Ri}, {R2}; 
{Ro}, {Ва}; 
{R1}, {R2}; 
{Ra}, {Rs}; 


(5 + 5) (eo -- ἴσα), 00; 
03,90; 
(5 -- з) (eo + ἴσα), σο; 


(-4 + š) (co — 103) , со; 


(73 — à) (eo — іоз) , 003 
—010; 00; 
(1+ V-1)es - ( V—1-1)eo 


5 {--σο + iv/303) 390; 
03,90; 
03,90; 
03,90; 


03; 


2 ;20; 


C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


πι πι πι πι к πι πι = Ñ = = ὦ = 
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23. SG 211-220 


SG 211 


Accidental degeneracies on high symmetry line 


У; ГМ; Coa,Cx T; {R1}, (R3) ; 2; 03,00; C-1 WP; 1 
A; LH; Ci, CacT ; {Ri}, {R2}; 2; (5 + 5) (со — 103) , со; C-1 WP; 1 
{R1}, {R3}; 2; 03:00; С-2 WP; 2 
{R1}, {Ra}; 2; {5 — ἃ) (eo + dos) , 00; C-1 WP; 1 
{R2}, (R3) ; 2; (C$ + $) (со — ісз),оо; С-1 WP; 1 
{R2}, {R4}; 2; ἴσα, 00; C-2 WP; 2 
(H3), {Ва}; 2; (-$ - $) (со – ісз),оо; Ο-1 WP; 1 
A; ГР; C2A.,Cə T; {R1}, (Ra) ; 2; —010, 00; C-1 WP; 1 
(Bi (m), аги и 
{R2}, {R3}; 2; 5 {--σο + Вол) ‚ бо; C-1 WP; 1 
D; NP; C2,,027 ; {R2}, (R4) ; 2; 03,00; C-1 WP; 1 
G; HN; Съ,Т Сәг; (R3) , (Ra) ; 2; 03,00; C-1 WP; 1 
Е; PH; C3,Co.T; {R1}, (H2) ; 2; —010, 00; C-1 WP; 1 
inj pigro SS = ш Oa WR 
{R2}, {Ra}; 2; 5 {--σο + ios) ‚ 00; C-1 WP; 1 
SG 212 
Accidental degeneracies on high symmetry line 
A; DX; Co Cask {Ri}, {R2}; 2; (5 + 5) (co — 103) , оо; C-1 WP; 1 
{R1}, {R3}; 2; оз, 00; С-2 МР; 2 
{Ri}, {Ra}; 2; (4 = 5) (со + i03) ‚со; C-1 WP; 1 
{R2}, {Аз}; 2; (—$ + š) (оо — ἴση); σο; C-1 WP; 1 
{R2}, {Ra}; 2; 103, σο; C-2 WP; 2 
Uis) {Ва}; 2; (—4 — š) (оо — ἴσα); σο; C-1 WP; 1 
X; ГМ; Сәа,Сәь7; {Ri}, {Ro}; 2; 03,00; C-1 WP; 1 
A; ГВ; Cj,C 7T; {R1}, {Ro}; 2; --σιρ,σο; C-1 WP; 1 
{Ri}, {Rs}; а= oe Θα 
{R2}, {R3}; 2; 1 (-00 + iv303) , 00; C-1 WP; 1 
T; ΜΗ; GE Оо. ως GS DP; 9 
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SG 213 


Accidental degeneracies on high symmetry line 


Δ; TX; CCT; {R1}, {R2}; 2; {5 + š) (со — 103) , σα; C-1 WP; 
{R1}, {R3}; 2; 03,00; С-2 МР; 
{Ri}, {Ва}; 2; (5 — š) (оо + ios) , σο; C-1 WP; 
{Ra}, {R3}; 2; (—3 + $) (оо — 103) ‚00; C-1 WP; 
{R2}, {R4}; 2; i03, 00; C-2 WP; 
{Ез}, {Ра}; 2; (—3 — $) (oo — ios) , oo; C-1 WP; 
X; ГМ; Ca, CT; {πι}, {Πο}: 2; 03,00; C-1 WP; 
A; ГВ; Ci,Co 7T; {Ri}, {R2}; 2; —010,00; C-1 WP; 
{Ri}, {Вз}; pce UU чун 
{R2}, {Rs}; 2: 3 {--σο + i /3o3) ,00; C-1 WP; 
T; MB; CEB Τους Us, Hz) {Ra Fa]; d; =) pec opus: OX DP; 
SG 214 
Accidental degeneracies on high symmetry line 
У; ГМ; Coa,Cx T ; {R1}, (R3) ; 2; 03,00; C-1 WP; 1 
А; LH; Οἱ C2T; {Ri}, {Reo}; 2; (5 + š) (со — 103) , оо; C-1 WP; 1 
(Fa) {R3}; 2; оз, co; С-2 WP; 2 
{Ri}, {Ra}; 2; (5 — š) (со + ἴσα), со; C-1 WP; 1 
{R2}, {R3}; 2; (-i + 5) (co —i03),00; С-1 WP; 1 
{R2}, {Ва}; 2; ἴσο, со; C-2 WP; 2 
{R3}, {Ra}; 2; (-4 — i) (co — 103), со; С-1 WP; 1 
A; ГР; C2A.,Cə T; (Fa) , (Ra) ; 2; --σιο,σο; C-1 WP; 1 
(Bi) (R3); 2; DeC σος 61 WP; 1 
{R2}, {R3}; 2; 5 (—co + 1/303) , o0; C-1 WP; 1 
D; NP; C2z,CavT; {R2}, {R4}; 2; 03,00; C-1 WP; 1 
G; НМ; Съ,Т Caz; {Ro}, {R4}; 2; 03,00; C-1 WP; 1 
Fe eH OUT UBL pu eo Ca eed 
(Ha) , {Re}; 2; $ (V303 — 400) , σο; C-1 WP; 1 
{Ra}, {Re}; 2; 014,00; C-1 WP; 1 


494 


202102.00016v1 


chinaXiv 


495 


SG 215 


Accidental degeneracies on high symmetry line 


A; TX; Cay Ode, T {Ri}, {R2}; 2; 00,03, 003 P-WNLs; 
{Ri}, {Rs, Ra}; 3; Аз, 2022348. Aio; TP; 
{R2} , {R3, Ra}; 3; Ais, Апо, A16; TP; 

У; ΓΜ; cab, T Оз; {Ri}, {Ro}; 2; 03,003 P-WNL; 

A; FR; Сф,осаь; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{Ri}, {Rs}; 3; Ase, 4027348, TP: 
{R2}, {Rs}; 9; Ase, Aro; TES 

5; XR; 2cae,T cac; {Ri}, {R2}; 2; 03,003 P-WNL; 

Z; XM; ο 7 Cay; {Ri}, {R2}; 2; 03,00; C-1 МР; 1 

T; МВ; (2. од, SL T; {Ri}, {Πο}: 2; со, оз, 00; P-WNLs; 
{Ri}, {Rs, Ra}; 3; Ais, Aot2V3A8 | Alo; TP; 
{R2} , {R3, Ra}; 3; Ais, A10, Aig; TP; 


SG 216 


Accidental degeneracies on high symmetry line 


A; TX; οσα Т: {Ri}, {Ro}; 2; оо, 03,00; P-WNLs; 
{Ri}, (Ra, Ra}; 3; Αια, 20+2У348 д, ТР; 
{R2} ,{R3, Ra}; 3; Ais, Апо, Aig; TP; 
A; TL; Сф ,оаь; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {Rs}; 3; Age, 2622345, TP; 
{R2}, {R3}; 3; Ase, Aro; TP; 
У; ГУ; ca C» {Ri}, {Ro}; 2; 03,00; P-WNL; 
5; XS; оае,Тоас; {R1}; {R2}; — 2; 03,00; P-WNL; 
Z; XW; Cos,T Cay; (R13, {R2}; 2; 03,003 C-1 WP; 1 
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Accidental degeneracies on high symmetry line 
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У; ΓΝ; оаь,Т Оз; {Ri}, {Ro}; 2; 03,00; P-WNL; 

A; LH; Coy,Ode, 54,7 ; {Ri}, {Ro}; 2; 00,03, 00; P-WNLs; 
{Ri}, (Fa, Ra}; 3; Aig, 2622845. A19; TP; 
{R2} , {Рз, Ra}; 3; Ais, A10, A19; TP; 

A; ГР; Са, оаь; {Ri}, {Ro}; 2; 00,03; P-WNLs; 
(Ri), (Ha): — 3; Ase, 49427348. TP; 
{R2}, {Rs}; 3; Ase, Aio; TP; 

D; NP; Сә:,саь; {Ri}, {Ro}; 2; 00,03; P-WNLs; 
{R1}, {R3}; | 2103,00; P-WNL; 
{Ri}, {Ra}; 2; 03,03; P-WNL; 
{R2}, {R3}; 2; оз,—оз; P-WNL; 
{R2}, {Ra}; — 2; σα, -σο; P-WNL; 
{R3},{Ra}; 2; —00,03; P-WNLs; 

С; HN; оаа,Тоаь; {Ri}, {Ro}; 2; 03,00; P-WNL; 

F;PH; С, оаа} {Ri}, {R2}; 2; 00,03; P-WNLs; 
{Ri}, (Ha): 8; Азв, dot2 34s; ТР; 
{R2}, {Rs}; 3; Ase, Aio; ТР; 

5С 218 


Accidental degeneracies on high symmetry line 


A; TX; Я ПРЕ {Ri}, {R2}; 2; 00,03, 003 P-WNLs; 
{Ri}, (Fa, Ra}; 3; Ais, Horus Ag; TP; 
{R2} , {Вз, Ra}; 3; Ais, A10, А19; ТР; 

X; ГМ; σαν] Caz; {В}, {R2}; 2; 03,00; P-WNL; 

A; ГВ; CH ‚са; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {Rs}; 3; Ase, 2042348, TP; 
{R2}, {Rs}; 9; Ase, А10; ТР; 

Z; ХМ; С» ТСЖ; {R1}, (Ho); 2; 95,00; ΕΠΕ 

T; MR; Оз,,оаа,94.7; (Ri, Ra}, (Fo); 3; 2022348 ду, — Ais; ТР; 
(Ra, R2}, (Ra) i3; Ao*2V34s, Aia; — А16; ТР; 
{R3}, {Ra}; 2; —00, —03, 00; P-WNLs; 
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SG 219 


Accidental degeneracies on high symmetry line 


A; TX; ο ο με {Ri}, {Ro}; 2; 00,03, 003 P-WNLs; 
{Ri}, (Rs, Ra}; 3; Αια, 2022У348 Aio; ТР; 
{R2} , {Ез, Ra}; 3; Ais, A10, Aig; ТР; 

A; TL; Сф,осаь; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{R1}, {Rs}; 3; Ase, 2622948. Тр, 
{R2}, {Rs}; 3; Ass, A10; TP; 

X; ГУ; σαν] Оз»; {Ri}, {Ro}; 2; 03,00; P-WNL; 

S; XS; σας Γσας {Ri},{R2}; 2; —0з, 00; P-WNL; 

Z; XW; СТ Cay; {Ri}, {Ro}; 2; 03,00; C-1 МР; 1 

SG 220 

Accidental degeneracies оп high symmetry line 

X; ГМ; cab, T C2z; {Ri}, {Ro}; 2; 03,00; P-WNL; 

A; LH; Cy e Si, T; {Ri}, {Πο}: 2; 00, σα, 00; P-WNLs; 
{Ri}, {R3, Ra}; 3; Ais, Ао+2У348 Alo; TP; 
{R2}, (Fs, Ва}; 3; Ais, Ало, Aig; TP; 

A; ГР; Οὔσαν; {Ri}, {R2}; 2; 00,03; P-WNLs; 
{Ri}, {Rs}; 3; Ase, 26+2v348, TP; 
{Ro}, {R3}; 3; Ass, A10; TP; 

Е; РН; С „саа; {Ез}, {Ва}; 2; бсо, —(—1)3/4 оз; P-WNLs; 
{Rs}, (Re); 3; Ала, назы), ТР; 
{Ra} {Re}; 8; —1Ам,Ч=9А; TP; 
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24. SG 221-230 


Accidental degeneracies on high symmetry line 


A; TX; Choa IT; {Πιο {R2}; 2; 


; TM; 


; TR; 


XR; 


XM; 


MR; 


Са ‚© LT 


CH oa IT; 


Coc,0y, IT; 


Cox ‚© ‚ГТ; 


Ch oy IT: 


{Ri}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Ro}, {R5}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, {R5}; 
{Ri}, {R2}; 
Un) {Rs}; 
(m). (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
Un) {R3}; 
{R2}, {Rs}; 
tia} {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Вз}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
Iy {R2}; 
Um) {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Ri} {R3}; 
im). (Ray; 
{R1}, {Rs}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{Rs}, {Ra}; 
{Rs}, {Rs}; 
{Ra}, {Rs}; 


2; 
2; 
3; 
2; 
2; 
3; 
2; 
3; 
3; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
3; 
3; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
2; 
3; 
2; 
2; 
3; 
2; 
3; 
3; 


00,03,00; 
03,00,00; 
03,03,00; 

Aso, 40+2V¥348 A5; 
03, —03,00; 

03, —00,00; 

A29, Апо, A13; 
—00,03,00; 

= Aag, Ао+2У348 Als; 
— A19, A10, A13; 

00, 03, 00; 

03, 00, 00; 

03, 03, 00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 
00,03,00; 

Азв, 20+2У348 Aj; 
A36, A10, Ais; 

00, 03, 00; 

03, 00, 00; 

03, 03, 00; 

03, —03, 00; 

03, —00, 00; 

—00, 03, 00; 

00, 03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

03, —00, 00; 
—00, 03, 00; 

00,03, 00; 

03, 00, 00; 
03,03,00; 

Ag, 2042348 Да: 
03, —03,00; 

03, —00, 00; 

A29, A10, A13; 

— 00, 03, 00; 

= А19, Ао+2У348 ιο; 


— A19, A10, A13; 
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Accidental degeneracies on high symmetry line 


A; TX; С40ъ,17; {Ri}, {R2}; 2; оо, оз, со; P-WNLs; 
{Ri}, {Rs}; 2; 03,00, 00; P-WNLs; 
{R1}, {R4}; 2; 03,03, со; P-WNLs; 
{Ri}, {Rs}; 3; Ах, 9338, Д.з; TP; 
{R2}, {R3}; 2; оз, —03, 00; P-WNLs; 
{R2}, {R4}; 2; оз, —00, 00; P-WNLs; 
{R2}, {Rs}; 3; А», Aio, Ais; TP; 
{R3}, {R4}; 2; —00, 03,00; P-WNLs; 
{R}, {Rs}; 3; —Aio, 4622948. A13; TP; 
{R4}, {Rs}; 3; – Апо, Апо, Ais; TP; 

У; ГМ; C2a,02,1T; {Ri}, {R2}; 2; σο, 03, со; P-WNLs; 
{R1}, {R3}; 2; 03,00, 00; P-WNL; 
{R1}, {R4}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, --σα, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 

A; ГВ; Cj, cas IT; {Ri}, {R2}; 2; 00, 03, со; P-WNLs; 
{Ri}, {Rs}; 3; Ase, 2012У348, Ais; TP; 
{R2}, {R3}; 3; Ase, Aro, Ais; ТР; 

T; MR; Οἱ, Ο2.,σαα IT; (Rs) , (Rey; 2; ἴσα, —00, —00,00; P-WNLs; 
{Rs}, {R7}; 2; ἴσα, —00, —03, 00; P-WNLs; 
{Rs}, {Rs}; 2; ἦσο, --σο, —73, 00; P-WNLs; 
{Rs}, {Ro}; 3; Aso, –А1з, — 49 — 278, Аза; TP; 
{Πο}, {R7}; 2; --ἶσο, --σο, —03, 00; P-WNLs; 
{Res}, {Ев}; 2; --ὐσα, --σο, —03, 00; P-WNLs; 
{Re}, {Ro}; 3; Аза, A15, — 49 — 278, Asa; TP; 
{R7}, {Rs}; 2; —103, —00, 00, 00; P-WNLs; 
{R7}, {Ro}; 3; Аза, — Ais; — Апо, Aso; TP; 
{Rs}, {Ro}; 3; Aso, — Ais; — Апо, Aso; TP; 
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SG 223 


Accidental degeneracies on high symmetry line 


A; 


TX; ci о И 


ГМ; С2а,о.ГТ; 


š ГВ; Cá Cav IT; 


ХМ; Coz,02,IT; 


MR; Ch 02, E,IT; 


{Ri} {R2}; 
{R1}, {Rs}; 
{Ri} (Ray; 
{Ri}, {Аз}; 
{R2}, {R3}; 
{R2}, (Ray; 
{Ra}, {Rs}; 
{Rs}, {Ra}; 
{Rs}, {Rs}; 
{Ra}, {Rs}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
{В}, (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Rs}, {Аа}; 
{В} {R2}; 
{Ri} {Rs}; 
{R2}, {R3}; 
Iy {R2}; 
im). {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Re}, {Rio} 
{Re}, {R7}; 
{Ro} {Rs}; 
{Re}, {Ro}; 
{Rr}, {Rio} ; 
{R7}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {11ο}: 
{Rs}, {Ro}; 
{Ro}, Uo) ; 


00,03,00; 
03,00,00; 
03,03,00; 

Ago, 2012У348 A y: 
03, —03,00; 

03, —00,00; 

A29, Ало, A13; 
—00,03,00; 

--Αιο, 2612348. A 5; 
— A19, Ао, Ais; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

03, —00,00; 
—00,03,00; 
00,03,00; 

Aag, 2012У348 Д.з; 
Ass, A10, A13; 
00,03,00; 
03,00,00; 
03,03,00; 

03, —03,00; 

σα, —00, 00; 
—00, 03, 00; 

—Agg, 4032 34s. Ay, A13; 
—00, 93,90; σο; 
—03, 90,90; 903 
—03,03,00,00; 

— 429, A10, Ао, A13; 
—03, —03,00, 00; 
—03, —00, 00, 00; 
Aig, 4932 Y348. Ap. A13; 


00,03,00; 00; 


; Ало, Ало, Ao, A13; 
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Accidental degeneracies on high symmetry line 


A; TX; Chos T; {Ri}, {R2}; 2; 00, 03,00; P-WNLs; 
{Ri} {R3}; 2; 03,00, 00; P-WNLs; 
{Ri} {R4}; 2; 03,03, 00; P-WNLs; 
(Ri) (Hs); 3; Ах, 2012У348 А; ТР; 
{R2}, {R3}; 2; оз, —03,00; P-WNLs; 
{R2}, {R4}; 2; оз, —00, 00; P-WNLs; 
{R2}, {Rs}; 3; A29, Ало, Ais; TP; 
{R3},{Ra}; 2; —00, 03, 00; P-WNLs; 
{R3}, {Rs}; 3; —Аь, Ао+2УЗАв, A13; ТР; 
{R14}, {Rs}; 3; – Ао, Аш, Ais; TP; 

У; DM; CoacnIT; {Ri}, {R2}; 2; 00, 03,00; P-WNLs; 
(Fa), {R3}; 2; 03,00, 00; P-WNL; 
(fa), {R4}; 2; 03,03, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03,00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, 03, 00; P-WNLs; 

A; ГВ; Choa IT; — (Fij {R2}; 2; 00, 03,00; P-WNLs; 
{Ра}, {Rs}; 3; Ase, 2012У348, д, TP; 
{R2}, {R3}; 3; A36, Aio, А1з; TP; 

5; ХВ; Crc,ode IT; {R2}, {Ra}; 2; 03,00,00; P-WNL; 
{R2}, {Re}; 2; оо, оз, 00; P-WNLs; 
(Ra), (Fa); 2; 0з, 03, 00; P-WNL; 
{Ва}, {Re}; 2; —03, 03, 00; P-WNL; 
{R4}, {Rs}; 2; —00, 03, 00; P-WNLs; 
{Rs}, {Rs}; 2; оз, —00, 00; P-WNL; 

T; MR; oz,C22,0%, IT; {R5}, {В}; 3; A37, Ais, Ао+2УЗАв Ago; TP; 
{Rs}, {R6}; 2; —103, 00, 00, 00; P-WNLs; 
{Rs}, {R7}; 2; —103, 00, σα, 00; P-WNLs; 
{Rs}, {Rs}; 2; —100, 00, σα, 00; P-WNLs; 
{Re}, {Rio}; 3; Ass, Ais, Ао+2УЗАв Aso; TP; 
{Re}, {R7}; 2; 100, 00, σα, σο; P-WNLs; 
{Re}, {Rs}; 2; 103, 00, σα, 00; P-WNLs; 
(Rz) {Rio}; 3; Ass, A13, A10, Aso; TP; 
{R7}, {Rs}; 2; 103, оо, —00, 00; P-WNLs; 
{Rs}, {Rio}; 3; Азт, A13, Aio, Aso; TP; 
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Accidental degeneracies on high symmetry line 


A; TX; Choose T; {R1}, {R2}; 2; 00, 0з, со; P-WNLs; 
{R1}, {R3}; 2; 03,00, 00; P-WNLs; 
{Ri} {R4}; 2; 03,03, 00; P-WNLs; 
{Ri}, {Rs}; 3; Ах, 2012У348 Дуз; TP; 
{R2}, {R3}; 2; оз, —03, 00; P-WNLs; 
{R2}, {R4}; 2; оз, —00, Go; P-WNLs; 
{R2}, {Rs}; 3; A29, A10, Ais; TP; 
{Rs}, {Ra}; 2; —00, 03,00; P-WNLs; 
{R3}, {Rs}; 3; Ало, 20+2У348 4,5; ТР; 
{Ra}, {Rs}; 3; – Ало, Аш, Ais; ТР; 

A; ГГ; ΟῇισανΙΤ; {R1}, (R2) ; 2; 00, σα, σο; P-WNLs; 
{Ri}, {R3}; 3; Ase, 402 Y348, Дуз; TP; 
{R2}, {R3}; 3; A36, A10, Ais; TP; 

У; ГУ; Сэа.о,Т; {R1}, {R2}; 2; 00, σα; 00; P-WNLs; 
{R1}, {R3}; 2; 03,00, 00; P-WNL; 
{Ri} {R4}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{Ra}, {R4}; 2; —00, 03,00; P-WNLs; 

5; XS; Coco, IT; {Р}, {0}; 2; со, оз, 00; P-WNLs; 
{R1}, {R3}; 2; 03,00, 00; P-WNL; 
{R1}, {R4}; 2; оз, оз, 00; P-WNL; 
{Πο}, {R3}; 2; оз, —0з, 00; P-WNL; 
{R2}, {Ra}; 2; оз, —00, 00; P-WNL; 
{R3},{Ra}; 2; --σο, σα, 00; P-WNLs; 

2; XW; Cos,04,IT; (Ri) , {Πο}: 2; 00, 03, 00; P-WNLs; 
{R1}, {R3}; 2; 03, 00, 00; P-WNL; 
{R1}, (Ra) ; 2; оз, оз, 00; P-WNL; 
{Πο}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2}, {R4}; 2; оз, —00, 00; P-WNL; 
{Ra}, {R4}; 2; —00, 03,00; P-WNLs; 

Q; LW; CopIT; — {R1}, (Fo) ; 2; 03,00; P-WNL; 
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SG 226 


Accidental degeneracies on high symmetry line 


A; IX; Chp 0s IT; {R1}, {R2}; 


; TL; 


; DM 


XS; 


XW; 


CH oa LT; 


C2a,02,1T; 


Coc,0y, IT; 


Cox,0217; 


{R1}, {Rs}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{R2}, Uis); 
Uis) {Ва}; 
{Rs}, {Аз}; 
{Ra}, {Rs}; 
{R1}, {R2}; 
{R1}, {R3}; 
{R2}, {Rs}; 
{R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Rs}, {R4}; 
Uy). {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
Uis) {Ва}; 


00, 03, 00; 
03, 00, 00; 


03,03, 00; 


Ао+2УЗА , 
A29, 70773772, Ais; 


03, —03,00; 
03, —00,00; 
A29, A10, A13; 


—00, 03, 00; 


Ао-+2УЗА . 
— Ало, 70-5778, Дуз; 


— Aig, A10, A13; 


00,03,00; 


Ao+2V3A 2 
Aag, 1075772, Ais; 


Ass, A10, A13; 
00,03,00; 
03,00,00; 
03,03,00; 
03, —03,00; 
03, —00,00; 
—00,03,00; 
00, —03,00; 
03, —00,00; 
03, —03,00; 
03,03,00; 
03, 00, 00; 
—00, —03, 00; 
00, —03,00; 
03, —00,00; 
03, —03,00; 
03,03,00; 
03,00,00; 


—00, —93, 90; 
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Accidental degeneracies on high symmetry line 


A; TX; Chas IT; (Fa) {Р}; 2; 00, 03,00; P-WNLs; 
{R1}, {Ез}; 2; оз, 00, то; P-WNLs; 
{Ri}, {Ra}; 2; 03, σα, 00; P-WNLs; 
{Ri}, {Rs}; 3; Azo, 2622248 д, TP; 
{R2}, {R3}; 2; оз, —03, Go; P-WNLs; 
{Ro}, {Ва}; 2; оз, --σο, 00; P-WNLs; 
{R2}, {Rs}; 3; Azo, A10, Ais; TP; 
{R3}, {Ва}; 2; —00, 03,00; P-WNLs; 
{R3}, {Rs}; 3; — Aio, 40-234, A13; ТР; 
{R4}, {Rs}; 3; – Ало, Апо, Ais; TP; 

A; TL; Cow IT; {R1}, (H2) ; 2; 00,03,00; P-WNLs; 
{Ri}, {Ra}; 3; Ase, 4042348, Дз; TP; 
{R2}, {R3}; 3; Ass, A10, Ais; TP; 

У; ΓΣ; Cono.IT; {R1}, {R2}; 2; 00,03, 00; P-WNLs; 
{R1}, {R3}; 2; 03,00, 00; P-WNL; 
{Ri}, {Ва}; 2; оз, оз, 00; P-WNL; 
{R2}, {R3}; 2; оз, —03, 00; P-WNL; 
{R2}, {Ra}; 2; оз, —00, 00; P-WNL; 
{R3}, {R4}; 2; —00, σα, 00; P-WNLs; 

5; XS; oy,ode IT; (Rao), (Fa) ; 2; 03,00, со; P-WNL; 
{R2}, (He) ; 2; 00,03,00; P-WNL; 
{R2}, {Rs}; 2; оз, оз, оо; P-WNLs; 
{R4}, {Re}; 2; 703,03, 00; P-WNLs; 
{Ra}, {Rs}; 2; 700,03, 00; P-WNL; 
{Πο}, {Rs}; 2; оз, —00, 00; P-WNL; 

Q; LW; Car, IT; {Ra}, {Rs}; 2; 03,00; P-WNL; 
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Accidental degeneracies on high symmetry line 


A; TX; Choz IT; {Βι}, {52}; 2; 00,03, со; P-WNLs; 
[Ry (Rs); 2; оз, 00, 00; P-WNLs; 
{Ri} {R4}; 2; 03,03, 00; P-WNLs; 
{R1}, {Rs}; 3; Ах, 2012У348 д; TP; 
{82} ,{Вз}; 2; оз, —03, 00; P-WNLs; 
{R2} , {Ва}; 2; оз, —00, 00; P-WNLs; 
{R2}, {Rs}; 3; A29, Aio, Ais; TP; 
{Rs} , {R4}; 2; —00, оз, со; P-WNLs; 
{Ra}; {Rs}; 3; —Аь, Ао+2УЗАв д3; TP; 
{Ra}, {Rs}; 3; —Аьь, A10, Ais; TP; 

A; TL; СЖ оаьГТ; {R1}, {R2}; 2; 00, дз, σο; P-WNLs; 
{Ri}, {Rs}; 3; Ass, 402 Y348, Аз; ΤΡ; 
{R2} , {R3}; 3; Ass, Ало, Ais; TP; 

У; ГУ; Coa,oz,IT; {R1}, {R2}; 2; 00, σα, 00; P-WNLs; 
{R1}, {R3}; 2; 03,00, 00; P-WNL; 
{Ri} (Ray; 2; 03,03, 00; P-WNL; 
{R2} , {R3}; 2; оз, —03,00; P-WNL; 
{R2} , {Ва}; 2; оз, —00, 00; P-WNL; 
{R3} , {R4}; 2; —00, 03,00; P-WNLs; 

S; XS; оуоаеТ; {82}, (Fa) ; 2; —03, —00, 00; P-WNL; 
{R2}, {Πο}; 2; —00, —03, 00; P-WNL; 
{R2}, {Rs}; 2; —03, —03, 00; P-WNLs; 
{Ra} , {Re}; 2; оз, —0з, 00; P-WNLs; 
Uta) {Rs}; 2; оо, —03, 00; P-WNL; 
{Πο}, {Rs}; 2; —03,00,00; P-WNL; 
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SG 229 


Accidental degeneracies on high symmetry line 


Ао+2У3А А 
A36, 70773775, Ais; 


{Ri}, {Ra}; 
{Ro}, {R3}; 


X; ГМ; Coa, IT; {Ri}, {R2}; 2; 00,03, 00; 
{Ri}, {Аз}; 2; оз, 00, 00; 
{Ri} {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {R4}; 2; оз, —00, 00; 
{Rs}, {Ва}; 2; —00, 03, 00; 

A; TH; Ciz IT; {Ri}, {R2}; 2; 00,03, 00; 
{R1}, {Аз}; 2; оз, 00, со; 
{Ri}, {Аа}; 2; оз, оз, со; 
{R1}, {Rs}; 3; Azo, 2022848 Дуз; 
{R2}, {Нз}; 2; оз, —0з, 00; 
{R2}, {Ва}; 2; оз, --σο, 00; 
{R2}, {Rs}; 3; A29, A10, Ais; 
{Rs}, {Ва}; 2; —00, оз, 00; 
{R3}, {Rs}; 3; — Ао, 4042848, Als; 
{Ra}, {Rs}; 3; — Апо, Aio, Ais; 

A; ГР; CH oa IT; {Ri}, {R2}; 2; 00,03, 00; 
{Ri}, {R3}; 3; Ase, 3622848. Aq; 
{R2}, {R3}; 3; Ase, A10, Ais; 

D; NP; C2z,0av,IT; {Ri}, {R2}; 2; со, оз, осо; 
{Ri} {R3}; 2; оз, 00, со; 
{Ri}, {Ra}; 2; σα, σα, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{Ro}, {Ra}; 2; оз, —00, 00; 
{Ra}, {Ra}; 2; —00, 03,00; 

G; HN; Съь,бааГТ; {Ri}, (Ha) ; 2; со, оз, со; 
{Ri}, {R3}; 2; оз, 00, 00; 
{Ri}, {Ra}; 2; оз, оз, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{Аз}, {Ва}; 2; —00, оз, 00; 

Е; РН; Сж, оао IT; (Fa) , (Ro); 2; σο, σα, σο; 

3: 
3: 


Ass, A10, A13; 
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SG 230 


Accidental degeneracies on high symmetry line 


У; ГМ; Са,о:, IT; {В1},{82}; 2; 00, 03, 00; 
{Ri}, {R3}; 2; оз, 00, со; 
{Ri}, {Ra}; 2; оз, σα, 00; 
{R2}, {R3}; 2; оз, —03, 00; 
{R2}, {Ва}; 2; оз, —00, 00; 
{R3}, {R4}; 2; --σο, 03, 00; 
А; ГН; Cosa IT; {Ri}, {R2}; 2; σο, σα, 00; 
{Ri}, {R3}; 2; оз, 00, со; 
{Ri}, {Ra}; 2; оз, 03, 00; 
{Ri}, {Rs}; 3; Azo, 2022348 Дуз; 
{Ra} {R3}; 2; 03, —03, 00; 
{R2}, {Ra}; 2; оз, —00, 00; 
{R2}, {Rs}; 3; A29, Аш, Ais; 
{R3}, {R4}; 2; --σο, σα, 00; 
{R3}, {Rs}; 3; —Аь, Ао+2У/ЗАв Als; 
{Ra}, {Rs}; 3; Ало, Aio, Ais; 
A; ГР; CH σαν, ΙΤ {Ri}, {R2}; 2; 00, σα, 00; 
{Ri}, {Rs}; 3; Ase, 3022848 Д.з; 
{R2}, {R3}; 3; Ase, Аш, A13; 
Е; РН; CH, Ga. 17: {R3}, {Ra}; 2; ico, —(—1)3/4 оз, со; 
{Rs}, {Re}; 3; — Ала, ο ο Е 
{Ra}, {Re}; 3; Аза, 30, Αια; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
ТР: 
P-WNLs; 
P-WNLs; 
TP; 
P-WNLs; 
TP; 

TP: 
P-WNLs; 
ТР; 

ТР; 
P-WNLs; 
ТР; 

ТР; 
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C. Effective Hamiltonian of both essential and accidental degeneracies 
1. Notes to Sec. 57 C 


(1) The top and bottom part of the tables in Sec. 57 C lists the essential and accidental degeneracy, respectively. 

(ii) For each table in Sec. 57 C, the first two lines present the SG number, the BZ type, the generating elements of 
the type II MSG (translations are not included here), whether centrosymmetry is contained in the group, and whether 
SOC is considered. 

(iii) Below the first two lines, the columns from left to right (separated by the semicolons) are the high-symmetry 
momentum k, the corep and the effective Hamiltonian of the symmetry-protected degeneracies. 

(iv) In effective Hamiltonian, we use Roman letters (such as с; and с; ;) and Greek letter (such as αι) to denote the 
real and complex parameters, respectively. 

(v) We do not list the type II MSGs that do not exhibit symmetry-protected degeneracies at high-symmetry point 
and high-symmetry line. 
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SG 3 


Ги; {C22|000}, 7; Non-Centrosymmetric; without SOC 


Accidental degeneracies on high symmetry line 


Л; (m) (Bo); 
V; (m), {R2}; 
И’; (m) {R2}; 
U; (m), {R2}; 


SG 4 


cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 


Pm; {C2z|005},7; Non-Centrosymmetric; without SOC 


Z; (Ro, Ва}; σισο + c203kz; 
C; {R2, Ra}; eioo + с2озК.; 
D; {R2, Ra}; C100 + с2озК.; 
Е; (Ro, Ra}; C100 + с2озК.; 


Accidental degeneracies on high symmetry line 


A; (mj. {Πο}: 
V; {Rı}, {R2}; 
W; {R1}, {R2}; 
U; {Rı}, (Ro); 


SG 5 


cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 


Γὸ {C2.|000},7; Non-Centrosymmetric; without SOC 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; до (с 
U; {R1}, {R2}; до (c1 


c303kz 


cokz) 


c303kz 


cokz) 


τ oi (cii ks 4 
ΣΣ 1 > 


ΠΟΡΟ 


σι (ci; Ks 4 
>; 1 > 


Е cisky); 
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SG 7 


Pm; {z|500},7; Non-Centrosymmetric; without SOC 


B; (Ha, Ra}; οισο + (coke + cgky)o3; 
D; (R>, Ra}; εισο + (coke + сзКу)аз: 
A; (Ho, Ra}; слоо + (coke + сзКу)дз; 
E; (Ho, Ra}; c100 + (coke + сзКу)оз; 
V; (Ra, Ri}; (ει + cokz)o0 + y σι(οι Κα + σον): 


U; {Βι, Ri}; (οι + cə2k;)oo + 


SG 9 


+ Ya ci(ciiks + cioky); 


T; {021400}, T; Non-Centrosymmetric; without SOC 


А; (Ha, Ra}; οισο + (coke 


M; (R>, Ra}; σισο + (coke 


caky)03; 


caky)03; 


U; (Ri, Ri}; (ει + cək;)oo + о σι(οι ike + cio ky); 


SG 10 


Ги; {02.000}, {16000}, 7; Centrosymmetric; without SOC 


Accidental degeneracies on high symmetry line 


А; {R1}, {R2}; оо 


V; (mj, (Ra) ; оо 


C1 cokz) c303kz σι cake πι πι csk, ) ; 


c303kz + σι (Cak; + sky); 


οι + cək; 


W; {Ri}, {R2}; оо 


cake T csky) ; 


U; {Ri}, {R2}; оо 


) 
οι + cok; ) + c303kz + σι 
) 


οι + cokz 


сзозК» + σι (cake + esky) ; 
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3. SG 11-20 


SG 11 


Pm; {C2z|004}, {1002}, T; Centrosymmetric; without SOC 


Zi Hs; cioo + cəo2k;; 
C; Hs; οισο + c202kz; 
D; Rs; €100 + C202kz; 
E; Rs; σισο + c202kz; 


Accidental degeneracies on high symmetry line 


A; (Ri), {R2}; оо (c1 + ο.) + cscsk; + σι (cake + esky) ; 
V; {Ri}, {Ro}; oo( 
( 
( 


C1 cokz) c303kz σι cake E csk, ) ; 


) 
) 


C303kz σι 


οι + cək; 


W; {R1}, {R2}; оо 
U; {Р}, {R2}; oo (су + cok; 


cake d csk, ) ; 


c303kz + σι (Cake + esky) ; 


SG 12 


Го; {09.000}, {1000}, 7; Centrosymmetric; without SOC 


Accidental degeneracies on high symmetry line 


Л; {Ri}, {R2}; oo (ει + с.) + eaoskz + σι (cake + csky); 
U; {Ri}, {R2}; oo (οι + cokz) + esoskz + 01 (cake + сву); 


SG 13 


Pm; {C2z|000}, {1200}, 7; Centrosymmetric; without SOC 


В; Hs; οισο + (coke + c3ky)o2; 
D; Rs; €100 + (coke + c3ky)o2; 
A; Rs; C100 + (coke + c3ky)o2; 
E; Rs; €100 + (coke + c3ky)o2; 
V; (Ri, Ro}; (οι + cokz)o0 + pacem σι(οι Κα + cio ky); 
U; (F5, Ro}; (οι + cək;)oo + > Үү σι(οι Κα + Ci,2ky); 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; до (су + ο.) + c303k2 + σι (cake + esky) ; 
W; (Ri) , {Πο}: до (ci + cək;) + esoskz + σι (cake + esky) ; 
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SG 14 


Ги; {00.005}, {|101}, 7; Centrosymmetric; without SOC 


Bi Rs; C100 + (coks + csk; )o2; 

Z; Rs; C100 + C202kz; 

C; Rs; C100 + c202kz; 

D; (Ra, Ra}; В+ 1 σι(οιι δα + οι ο ον) λος 


(Ro, Rs); h + ES 09 Ci(Ci ks + ci 2ky)kz; 
Rs; οισο + (coke + caky)o»; 
E; (Ro, Ra}; h+ УУ, G (ci ka + ci,2ky)kz; 
(Ro, Rs}; h + x 21 σι(οιιΚα + Cio Ку); 
У; (Ri, Ro}; (ει + e2kz)oo + Е σι(οι ke + cia ky); 
U; {Ri, Πο}; (οι + cokz)o0 + = σι(οι Aik; + οἱ 2k); 


> 


Here, h = (οι + cok? + esky + cakaky + csk2)oo. 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; до (су + cək;) + c303kz + σι (cake + esky); 
W; {Ri}, {Πο}: со (ci + cək;) + esoskz + σι (cak; + esky) ; 


SG 15 


Го; {02.000}, {11300}, 7; Centrosymmetric; without SOC 


A; Rs; C100 (coke C3ky)o2; 
M; Rs; C100 (coke ca k,)02; 
U; (Ri, Ro}; (су + cokz)oo + NH σι(οι,1 κα + ci ky); 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (сі + cək;) + c303kz + σι (cake + sky) ; 


SG 16 


Го; {C2z|000}, {C2y|000}, 7; Non-Centrosymmetric; without SOC 


A; 


512 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {ο}; 
D; (RY {R2}; 
{R1}, {R2}; 
{Ri}, {R2}; 
{R1}, {R2}; 
{Ri}, {R2}; 
{R1}, {R2}; 
{Ri}, {R2}; 
; {R1}, {R2}; 
; {Ri}, {Ro}; 
Q; {Ri}, {Ro}; 
С; {Ri}, {Πο}; 


Tepe m Q ш 


SG 17 


CiT cok; 


+ c303kz + cai ky + 65σοΚα; 


σι C2 kz T 


Ci cok; 


c303kz 


c401ky + cso2kx; 


+ c303kz + cani ky + 65σοΚα; 


со (οι + с2Ку) + сзозКу + cac2k, + cs01kz; 
со (ει + caky) + сзозКу + сатоЁх + Ο5σι Κα; 
σο (c coky) c303ky C402 ks C501 Ez; 
со (οι coky) c303ky C402 kg C501 Ez; 
σο (ο cokz) C303 Kz C401 ky + cso2k;; 
Go (οι ορ Κα) C303 Κα C401 ky t C502K;; 
Go (c ορ Κα) C303 kz C401 ky + cso2k;; 
со (ει + со.) + c303k2 + caciky + c502kz; 

( ) 

( ) 

( ) 

( ) 


οι + cok; 


c303kz 


C401 ky 


6ρσοΚα; 


Го; {00.005}, {Ο2υ|000}, 7; Non-Centrosymmetric; without SOC 


Zi Rs; C100 + cə2o2k;; 

U; Rs; C100 + c2o2k;; 

T; Rs; €100 + c2o2k;; 

В; Rs; C100 + c2o2k;; 

b; 

P; {Ri, Ro}; (ci + coky)oo + (ca01 + c402)Kz; 
B; (Ri, Во}; (ci + e2ky)oo + (сзот + c402)kz; 
E; (Ho, Ra}; (ci + cokx)oo + (c301 + c402)kz; 
A; (Hao, Ra}; (οι + cok,)oo + (c301 + c402)k;; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
D; {Ri}, {R2}; 
У; {Ri}, {Ro}; 
C; {Ri}, {Ro}; 
Л; {Ri}, {Ro}; 
H; {Ri}, {Ro}; 
Q; {Ri}, {Ro}; 
G; {Ri}, {Ro}; 


00 (οι coky) c303ky C402 ks C501 Ez; 
со (οι coky) c303ky C402 kg C501 Ez; 
со (ει + ca ks) + c303k2 + cami ky + cso2k;; 
со (сі + с2К») + сзозКа + caoiky + c502kz; 
oo (сі + cakz) + сзозК. + сабтКу + с502Ка; 
со (сі + с2К.) + c303kz + сабтКу + с502Ка; 
со (сі + cakz) + сзозК. + εἰσι ἴῃ + с502Ка; 
со (σι + c2k;) + сзозК. + caci ky + сѕо2 Ка; 
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SG 18 

Го; {C22|000}, (C2,| z 30), 7; Non-Centrosymmetric; without SOC 

Y; Rs; €100 + с202Ку; 

X; Rs; C100 + c202ks; 

U; Hs; C100 + c202Kk;; 

T; Rs; C100 + C202ky; 

S; (Ho, Ва}; (οι + E Ci k?) со (c201 + ca02)ks ky; 
(s, Rs}; (οι + ik?) со + (e201 + 302) kaky; 

В; (Ro, Ва}; (a +У ci k?) со (c201 + e302) Κα ky; 
{Re, Rs}; (οι + У cik?) со + (e201 + cs02) ks ky; 

D; {Β2, Ra}; (οι + coky)oo + (c301 + сас2)Ка; 

P; {Β2, Ra}; (οι + coky)oo + (c301 + сас2)Ка; 

C; (Ho, Ra}; (οι + cək;)oo + (0301 + c402)ky; 

E; (Ro, Ra}; (οι + cək;)oo + (0301 + c402)ky; 

H; { Вл, Ro}; (ει + cək;)oo + (c301 + c402)ky; 

Q; (Ei, Ri}; (οι + coke + У), cik2)o0 + У), соо ky; 
{В2, Ro}; (ει + cake + У, cik?)o0 + УЗ | со ks ky; 

G; (Ri, Πο}; (су + cək;)oo + (c301 + c402)ks; 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
В; {Ri}, {Ro}; 
У; {Ri}, {Ro}; 
A; {Ri}, {R2}; 
A; {Ri}, {R2}; 


σο (C1 


σο (C1 


σι 


( 

( 
oo (ci 

( 

( 


+ coky) + сзозКу + caooka 
+ coky) + c303ky + ca02 Κα 
С2К») + сзозКа 
Ca ks) + e303ks + caorky 4 


C501 Κα; 


C501 kz; 


cadiky + cso2k;; 


C502k;; 


1 +cokz) + c303kz + cani ky + С502Ка; 
Q; (Ri, Ri}, (R>, R2}; Гоо (ει + cək;) + eaVa,okz + caV 1 0ky + esVa,oks + У), (стка Гі + ciakyo4) ; 
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Го; (Cs,|503),(C2;| 3 30), T; Non-Centrosymmetric; without SOC 


Y; Rs; C100 + c202ky; 
X; Rs; c100 + c202Kk;; 
Z; Rs; 6ισο + cə2o2k;; 
U; (Ho, Ra}; (οι +; с?) 
(Rs, Rs}; (а У, cik?) 
T; (Ro, Fa); (οι +, cik?) 
(Rs, Rs}; (а +577, ei?) 
5; {Β2, Ra}; (οι +, cik) 
(Ro, Rs}; (οι +; cik?) 


C201 C302 К.а; 


C201 + c302)kekz; 


C201 C302 


kykz; 


C201 C302 


kykz; 


C201 C302 Κα ky; 


σο 
σο 
σο 
σο 
σο 
σο 


) 
) 
) 
) 
) 
) 


C201 C302 Καν; 


В; (Hs, Rs}; с.Го,о + сәГо,зЁ» + сзГо Ку + саГо,2:; 
D; (Ha, Ra}; (σι + с2Ку)оо + (c301 + c402)kz; 


P; (Fo, Ro}; (ει + са, + У 
{ Ва, Ra}; (οι + coky + У 
; {Ri, R2}; ( 


B 
> 
C; {Βι, R2}; 
E 


( 
; {βο, Ro}; (су + coke + i 
{Ва, Ra}; (οι + coke ‘a 
A; (Ro, Ra}; ( 
Н; (Ro, Ra}; ( 
Q; (Ho, Ro}; (а + coke + 5. 
Ua, Ra}; (су + cok, + У) 
С; {Rı, R2}; ( 


x Ci 


c Ci 


m 


2 


ciki 2) oo ΕΣ i-i Ci Oi ks kz; 
cik; 2} σο {- ΣΣ. 1 GCGiRkek;; 


ci + coky)oo + (c301 — C402)k;; 


οι + с2К..) 00 + (e301 + c402)ky; 
cik?) σο T а cic ikykz; 
cik?) от saa cidikykz; 


ει + cəkx)oo + (e301 + c402)kz; 


οι + c2kz)o0 + ως + c402)ky; 


ik?) oot > с=т Cio i ks ky; 
ik?) со 4 x 8 ү Cio i kc ky; 


οι + cok;)oo + "ub + c402) ka; 


Accidental degeneracies on high symmetry line 


HF coky) + c303ky + c402k4 + сус 


сзГз,оЌу + саГ2,0Ка 4 


А; {Ri}, {R2}; oo (ει + 

P; (Ro, Ro}, (Fa, Ва}; Гоо (c1 + c2ky) 
X; {Ri}, {R2}; со (οι + cake) 4 
E; (Ro, R2) , (Fa, Ра}; Гоо (οι + coke) 
А; {Ri}, {Ro}; со (ει + cakz) + 
Q; (Ro, R2) (Ra, Ra}; Гоо (c1 + cake) 


€303Kks + c401ky + 650 


1А2; 


2kz; 


сзГз,оКа + саГз,оЁу + csl`2 ok; + b» m (ci; k Γι S 
c303kz + c401ky + C502; 
єзГз,оЁ + caTi1,0ky + csl2ok, + У, (cia ko Tui + 


F с5Гі,ок: + У (ci ks Га + cii ok; T4) ; 


ci, 2kyVo,i) ; 


ci, 2k Гг); 
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SG 20 


Es {C2z|005 }, {C2,|005},7; Non-Centrosymmetric; without SOC 


; Rs; C100 + C202kz; 
; Rs; с100 + cə2o2k;; 
{R2, Ва}; οισο + c202kz; 
; {Вь, Ro}; (οι + cək;x)oo + (c301 + cao2)k;; 


b > DAN 


$ 


В; (fis, Ray; (e =Е coky)oo (c301 C402)k;; 
G; Ui», Fay (οι T coky)oo (c301 C402)k;; 
E; (fü, Ro}; (οι + οΚα)σο + (e301 + c402)Ez; 


Accidental degeneracies on high symmetry line 


А; {R1}, {R2}; σοί 
H; {Ri}, {R2}; оо (су + eokz) + c303kz + caoiky + c502ks; 
D; {R1}, (Ra) ; oo (су + e2kz) + сзозК. + У) 1 σὲ (ск + ci,2ky) ; 
; {Ri}, {R2}; оо (ci + eok 
( 
( 
( 


ei cak;) + c303kz + C401 ky + 6ρσοΚα; 


> сзозКа + ca01 ky + cso2k;; 
A; (Ri) , (Ro); оо 
Е; {Ri}, {Ra}; оо 
С; {Ri}, {R2}; оо 


с cok 


c303ky + c402 ks + cs01kz; 


с cok 


c303ky + c402 ks + csoik;; 


=) 
у) 
у) 
сү + coke) + сзозЁ + Caoiky + cso2k;; 


202102.00016\1 
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4. SG 21-30 


SG 21 


I^: (C5,|000), (C2,|000), 7; Non-Centrosymmetric; without SOC 


Accidental degeneracies on high symmetry line 


A; {Ri}, (R2) ; до (сі + cək;) + c303kz + cao ky + c502ks; 
Hi {Ri}, {Πο}: oo (су + сок.) + c303kz + caoiky + e502ks; 
D; {R1}, {R2}; до (οι + cakz) + caosk; + У), 0i (ск. + ci,2ky) ; 
А; {R1}, {R2}; оо (сл + cake) + c303ke + coi ky + C502k2; 
У; {R1}, {R2}; до (ει + ск.) + c303k2 + caca ky + cso2k;; 
A; {Ri}, {R2}; оо (ει + coky) + сзозКи + cao2k; + csoik;; 
В; {Ri}, {R2}; оо (ει + caky) + c303ky + cooks + csoik;; 
G; {R1}, {R2}; со (су + coky) + c303ky + cao2 ks + csoikz; 
Е; (R3) , {R2}; оо (ει + caky) + сзозКу + cooks + csoik;; 
E; (R3) , {R2}; оо (ει + cək,) + esosks + cao ky + cs02kz; 
C; {R1}, {R2}; σο (οι + coke) + сзозКа + caoiky + cs02kz; 
SG 22 


202102.00016v1 


T£; {C22|000}, (C5,|000), 7; Non-Centrosymmetric; without SOC 


chinaXiv 


Accidental degeneracies on high symmetry line 


А; {Ri}, {R2}; оо 
G; (Riy {R2}; оо 
H; {R1}, {R2}; оо 
Q; (Ri. {R2}; σο 
X; {Ri}, {R2}; оо 
C; {R1}, {R2}; оо 
А; {Ri}, {R2}; оо 
U; {Ri}, {R2}; оо 
A 
D 


οι + cokz) + сзозК + cac ky + cso2k;; 


οι + cokz) + сзозК. + cao ky + ὁρσο κα; 


cı + cokz) + сзозК» + cami ky + cso2kz; 


сү + Cokz) + c303kz + C401ky + σοσαώα; 


с cok, 


€303k, + caG1k, + cso2k;; 


οι + ο Κα) + ca03ks + caorky + cso2k;; 


с cok 


CaGs3k, + caG1k, + cso2k;; 


οι + coke) + сзозКь + caoiky + csook;; 


; {Ri}, {R2}; оо 
; {R1}, {R2}; оо 
B; {Ri}, {Ra}; оо 
R; {Ri}, {Ra}; оо 


C cok c303ky C402 К C501 Ez; 


c303ky C402 К C501 Ez; 


C cok. 


c303ky + Crooks + c501kz; 


) 
) 
) 
) 
) 
) 
) 
) 


x 
x 
y 
σι со Ку 
y 
y 


οι + cok. 


c303ky + caG2kx + c501kz; 


SG 23 


Го; {02.000}, {C2,|000}, 7; Non-Centrosymmetric; without SOC 


202102.00016v1 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо 
{R1}, {R2}; оо 


€1 + cokz) + c303kz + C401 Ky 4 


Г C502kz; 


{R1}, {R2}; оо 


G; 

Р; (Ri) {R2}; со 
>; οι + coke 
Е; 


D; (Fa) , (Ra) ; оо 
A; (Fa) {R2}; оо 


οι + cokz) + сзозК + caciky 


οι + cokz) + eseakz + yo σι (οι τος + ci 2ky); 


c502kx; 


сзозКь + caoiky + C502k2; 


c303ka + C401 ky + c502kz; 


U; {R1}, {R2}; оо 


( 
( 
( 
( 
{Ri}, {R2}; оо (ει + coke 
( 
( 
( 
( 


Q; {Ri}, {R2}; co 


SG 24 


) 
) 
οι + coke) + сзозК»ь + 35, Gi (Ci ky + сь2К.); 
οι + coky) + сзозЁу + c402ks + csoikz; 
οι + coky) + c303ky + саб2Ка + c501kz; 
οι + caky) + c303ky + Y, о: (Cia ks + ci,2kz); 


T; {C2z|404}, (C2,|2 50), 7; Non-Centrosymmetric; without SOC 


W; Во; с1со + σ2σα Κα + c303ky + c401kz; 


Accidental degeneracies on high symmetry line 


А; (Fa) , {R2}; оо 
{R1}, {R2}; оо 


οι + с2К.) + c303kz + c401ky 4 


Г сѕс2 Κα; 


сі + cə2k; 


{R1}, {R2}; оо 


G; 
P; {Рә}, {R4}; оо 
У; 
Р; 


D; {Вә}, {R4}; оо 


c303kz + C401 ky 


6δσο Κα; 


су + coke) + сзозЁ НУ Оз (ско + οσον) 


c303kx + caoiky + c502kz; 


c303kx + c401ky + cso2k;; 


A; {R1}, {R2}; оо 


U; {Ri}, {R2}; оо 


( ) 
( ) 
( ) 
( ) 
{Ri}, {R2}; оо (су + cake) 
( ) 
( ) 
( ) 
Q; {Ro}, {Ва}; σοί ) 


SG 25 


οι + coke) + caosk; ΓΣ оч (Cii ky + ci,akz) ; 
C coky c303ky C402 kg C501; 
C1 coky c303ky C402 kg C501 Ez; 
су + coky c303ky > σι (οι Aik; + Ci kz) ; 


Го; {65.000}, {0/000}, 7; Non-Centrosymmetric; without SOC 


518 


519 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; oo (ei + coky) + сзозКу + ioi ka; 
; {R1}, {R2}; со (си + c2ky) + esosky + εισι ks; 
P; {R1}, {R2}; oo (сл + coky) + сзозКу + οισι Ка; 
В; {Ri}, {R2}; оо (ει + caky) + c303ky + ioi ks; 
У; {Ri}, {R2}; со (сі + coke) + cscsk, + cic2ky; 
C; {R1}, {R2}; оо (ει + οσα) + esosks + c102ky; 
E; {R1}, {Πο}: со (су + coke) + сзозК» + c102ky; 
A; {Ri}, {R2}; оо (ει + cake) + сзозК» + c102ky; 
A; {Ri}, {R2}; oo (ει + cək;) + cscsk;; 
{R1}, {R3}; оо (су + ΟΚ.) + esoskz + (cs01 + свог) Κα; 
{Ri}, {Ва}; оо (ει + c2k;) + сзозК. + (сво1 + C602) ky; 
{R2}, {R3}; оо (ει + с2К.) + сзозК. + (сво1 + C602) Ку; 
{R2}, {R4}; оо (а + ο2Κα) + сзозК. + (6501 + 0602) Κα; 
{R3}, {R4}; оо (сл + с2К.) + сзозЁь; 
H; {Ri}, (H2) ; оо (су + cək;) + c303kz; 
{R1}, {R3}; оо (су + ΟΚ.) + esoskz + (cso1 + св02) Κα; 
{R1}, {Ва}; оо (ει + ск.) + esoskz + (e501 + 0602) ky; 
{R2}, {R3}; оо (ει + с2К.) + сзозК. + (csoi + C602) Ку; 
{R2}, {Ва}; oo (c1 + ο2Κα) + сзозК. + (6501 + 0602) Κα; 
{R3}, {R4}; оо (сл + cək;) + сзозЁь; 
Q; {R1}, {R2}; до (οι + ekz) + сзозК.; 
{R1}, {R3}; оо (су + ΟΚ.) + esoskz + (cso1 + 602) Κα; 
{Ri}, {R4}; со (су + cokz) + сзозК» + (es01 + ceo2) ky; 
{R2} , {R3}; оо (су + cakz) + сзозК» + (65σι + C602) ky; 
{R2}, {R4}; оо (си + ск.) + сзозК. + (ορσι + C602) Κα; 
{R3}, {Ва}; оо (су + c2k;) + c303kz; 
С; {Ri}, {R2}; до (су + ск.) + сзозЁь; 
{Ri} , {Βα}; со (су + cokz) + сзозК. + (C501 + C602) Κα; 
{Ri}, {R4}; оо (су + cokz) + сзозК. + (C501 + C602) ky; 
{52}, {R3}; до (су + cək;) + csosk; + (C501 + c602) Ку; 
{R2}, (Fa) i oo (Gi + c2k;) + c303kz + (e501 + 6602) Κα; 
{R3}, {Ва}; σο (ει + cək;) + c303kz; 
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SG 26 


Го; {C2z|004}, {0,1005 }, 7; Non-Centrosymmetric; without SOC 


Z; (Ro, Ва}; 
Ute; Rs}; 
U; (R>, Ra}; 
Ute, Rs}; 
T; (Ho, Ra}; 
Ute; Rs}; 
В; (Ho, Ra}; 
Ute; Rs}; 
P; {Ri, Ri}; 
{ Re, Вә}; 
B; {Ri, Ri}; 
{ Re, Вә}; 
E; {Ri, Πο}; 
A; (R3, Ro}; 


c203kz + C100; 
c203kz + c100; 
c203kz + cioo; 
c203kz + 100; 
c203kz + cioco; 
c203kz + C100; 
c203kz + C100; 
c203kz + C100; 
οι + coky)oo + ΣΣ сало Ка; 
су + eaky)oo + 355 4 сог; 
οι + coky)oo + У), οι,1σιΚα; 
су + eaky)oo + 355 4 c1,i0ikz; 


σι τ caks)o00 e c303kz; 


οι + cokx)oo + c303kz; 
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Accidental degeneracies on high symmetry line 


A; {Р}, {R2}; со (ει + Coky) + сзозКу + с1с1 ks; 

D; {Ri}, {Ra}; со (сі + cay) + сзозКи + с101 Κα; 

P; {Ri, Ri}, (Ro, Ro}; Too (οι + coky) + сзГз,оку + cal 1,0k2 + 35,4 (Ga Tajik, + сь2Голй» + сізГзак.); 

В; (Ra, Ri}, (Ros, Ra}; Гоо (ei + соку) + esV,oky + саГлой» + У, (οι1ΓοιιΚα + cio Гон К. + сі,зГз, К); 

У; {Ri}, {R2}; со (ει + с2К») + c303k2 + c1io2ky; 

C; {Ri}, {Ra}; со (ει + cakz) + c303k2 + c102ky; 

A; {Ri}, {Ro}; Go (οι + cokz) + caosk;; 
{Ri}, {R3}; со (сі + cokz) + c303kz + (e501 + C602) kx; 
{Ri}, {Ва}; со (σι + cokz) + c303kz + (C501 + C602) ky; 
{R2}, {R3}; oo (ει + cakz) + caosk; + (e501 + c602) ky; 
Ub). {R4}; со (сі + cokz) + c303kz + (c501 + с602) kx; 
{Rs}, {R4}; со (сі + cokz) + c303kz; 

H; {Rx} {R2}; Go (οι + c2kz) + c303kz; 
{Ri}, {R3}; со (сі + cokz) + c303kz + (ορσι + C602) kz; 
146] (Ray; со (c1 + cakz) + c303kz + (с501 + C602) ky; 
{Ro} {R3}; oo (ει + cakz) + c303kz + (e501 + C602) ky; 
{R2}, {Ва}; со (σι + cakz) + c303kz + (C501 + C602) ka; 
{Rs}, {Ra}; со (сі + ος) + c303kz; 

Q; {Ri}, {R2}; oo (ει + cakz) + c303kz; 
{Ri}, {Rs}; со (сі + cokz) + c303kz + (e501 + c602) kz; 
{Ri}, (Ray; со (σι + cakz) + c303kz + (с501 + c602) ky; 
{Ro} {R3}; oo (ει + c2kz) + c303kz + (e501 + c602) ky; 
{Ro} {R4}; со (οι + cək;) + c303kz + (C501 + 6662) ka; 
{Rs}, {Ва}; со (су + ο.) + c303kz; 

С; {R1}, {R2}; σο (οι + c2k;) + caosk;; 
{Ri} {Rs}; со (су + cək;) + caosk; + (csoi + C602) ks; 
{Ri} {R4}; оо (οι + cək;) + c303kz + (с501 + C602) Ку; 
{R2}, {R3}; со (ει + ο.) + caosk; + (C501 + C602) ky; 
Ui) {Ва}; со (οι + cakz) + c303kz + (501 + 6662) ka; 
{R3}, {Ва}; со (сл + с2К») + c303kz; 
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SG 27 
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Го; {С2.|000}, {o,|004},7; Non-Centrosymmetric; without SOC 


Z; {В2, Ra}; σισο + co03kz; 
(Ro, Rs}; οισο + c203kz; 
U; (Ho, Ra}; соо + c203k;; 
(Ro, Rs}; οισο + c203kz; 
T; (Hao, Ra}; сісо + c203kz; 
(Ro, Rs}; οισο + c203kz; 
В; {В2, Ra}; σισο + c203kz; 
(Ro, Rs}; οισο + c203kz; 
P; {Ri, Πο}; (οι + coky)oo 
B; (Fa, R>); (οι 4 
E; {Βι, R2}; (ει + cok;)oo + 
A; {Ri, Ro}; (οι 4 


C301 + cada) kx + c503k;; 


F с2Ку) бо C301 C402)kz + c503kz; 


C371 + c402)ky + csosk;; 


Е с2К.) 00 C301 C402)ky + c503kz; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {Ro}; 
D; (R3) , {Πο}: 
X; {А}, {R2}; 
C; (R3) , {R2}; 
A; {Ri}; (R2) ; 
Um) {Rs}; 
{Ri}, (Ray; 
{Ra}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
Q; {Ri}, {R2}; 
{R1}; {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
G; {Rı}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, {Ва}; 


SG 28 


( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( )4 
( ) 
( ) 
( ) 
( ) 
( ) 
( )4 
oo (сі + cakz) + caosk; + (e501 + с602 
( ) 
( ) 
( ) 
( ) 
( )4 
( ) 
( ) 
( ) 
( ) 
( ) 
( )4 
( ) 
( ) 


go (С coky c303ky οισιΚα; 

σο (C1 coky c303ky οισιΚα; 

со (с Co ka сзозКа + c102ky; 

Oo (C1 coke c303ke c102ky; 

со (ει + Cokz) + c303kz; 

σο (ει cokz) + c303kz + (C501 + C602 
oo (сі + cakz) + caosk; + (e501 + с602 
σο (ει cokz) + c303kz + (с501 + C602 
со (ει + cokz) + сзозЁ. + (сѕо1 + C602 
ао (Сі + cok; + c303kz; 

dolci + cok; + C303k;; 


+ c303kz 4 


+ eacak; + 


οι + cok; 
cok; 


о 

кї 
| 
T 


οι + cokz 


( 
( 
+ c303kz + (C501 + c6G2 
( 
οι + cokz) + c303kz; 
cakz 


ci + cok; 


+ c303kz; 


су 

= 
| 
T 


| c303kz 4 1 
cok; 


οι + cok; 


+ c303kz + 


T c303kz 


о 

= 
| 
T 


Ci T cok; 
cok; 
cok; 


σι cok; 


+ ear 


o 

= 
| 
T 


+ μι 


о 

F: 
| 
T 


t сзсз 
+ ж + 


T C303kz 


σι T cok; 


σι cok; 


σι + cok; 


сі + с2К.) + bake 


Го; {С.|200}, {o,|000}, 7; Non-Centrosymmetric; without SOC 


Y; Hs; c202ky + C100; 

T; Rs; c202ky + 100; 

S; Hs; c202ky + c100; 

В; Hs; c202ky + с100; 

A; 

C; {Ri, Raj; (ci + с2Кь) оо + (σ3σι + c402)ky + c503k;; 
E; (Fa, Ro}; (ci + cək;)oo + (e301 + сло2)Ку + csosk;; 
Н; Hs; (οι + cək;)oo + сзозК» + cci ky; 

Q; Rs; (οι + cək;)oo + сзозКь + cani ky; 


523 


524 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; oo (οι + caky) + сзозКу + c101kz; 

D; (Ri) , (Ha) ; до (ci + coky) + c303ky + cioikoe; 

P; {Ri}, {R2}; оо (ει + coky) + c303ky + οισι Κα; 

B; {Ri}, {R2}; до (ει + cək,) + c303ky + οισι ks; 

У; {R1}, {R2}; σο (ει + coke) + сзозКь + c102ky; 

А; {R1}, {R2}; со (су + coke) + сзозК» + cios ky; 

А; {Ri}, {R2}; со (οι + ekz) + c303kz; 
{R1}, {R3}; оо (οι + ο.) + сзозК. + (C501 + C602) kz; 
{Ri}, {R4}; oo (c1 + cakz) + caosk; + (с501 + ceo2) ky; 
{R2} , {R3}; со (οι + с2К») + caosk; + (e501 + свог) ky; 
{R2}, {R4}; оо (οι + cakz) + c303kz + (c501 + 6602) ks; 
{Ез}, {Ва}; до (ει + с2К.) + c303kz; 

С; {R1}, {R2}; оо (су + ο) + c303kz; 
{R1}, {R3}; оо (οι + ο.) + сзозК. + (csoi + C602) kz; 
{Ri}, {R4}; oo (ει + cakz) + caosk; + (csoi + ceo2) ky; 
{R2} , {R3}; со (οι + c2k;) + caosk; + (e501 + свог) ky; 
{R2}, {Ra}; оо (су + cokz) + c303kz + (csoi + 66σ9) Κα; 
{R3}, {R4}; оо (су + cokz) + c303kz; 

SG 29 


chinaXiv 


Го; {C22|$04}, {0,1001}, 7; Non-Centrosymmetric; without SOC 


Y; Rs; «σον + с100; 
Z; (Ha, Ra}; с2озК. + с100; 
(ftc, Rs}; сооз. + с100; 
U; {R2, Ra}; coo3kz + с100; 
(Ho, Rs}; созк. + с100; 
T; (Rs, Rs); Гоо + с2Голь» + сзГозк + У) у ci оК; 
S 


; Rs; C202ky + 6160; 


В; (Hs, Rs}; с\Го,о + с2Го1 + сзГо,зКу ЬУ у cial iokz; 
P 


; {Ri, Ri}; (οι + coky)oo + sam Ci10ikz; 
{Π2, Во}; (οι + coky)oo + Pam 4,103; 
В; (Fa, Ri}; (οι + cək;)oo +>, Ci, 1Gik;; 
{Π2, Во}; (οι + coky)oo + X M 4,10; 
C; {Ri, Ro}; (οι + cək;)oo + (c301 + c402)Ky + cacsk;; 
E; (Fa, Ri}; (ει + cək;)oo у 1641042; 
(Ra, Ray; (οι + coke)oo + У, слов; 
А; (Fa, Ro}; (ci + cəok;)oo + c303kz; 
Н; Hs; (οι + с2К.) 00 + сзозК» + cci ky; 
О; Rs; (οι + cok;)oo + сзозК» + cci ky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; 
D; {Ri}, {R2}; 


P; {R1, Ri}, (Ro, Ro}; 
B; {R1, Ri}, (Ro, Ro}; 


X; {Ri}, {R2}; 


00 (οι coky) 


c303ky Οισι Κα; 


σο (οι coky) 


со (σι + Cok) 


c303ky Οισι Κα; 


сзозЕь + c102ky; 


Too (ει + coky) + сзГз,оЁу + саГ1,оЁ® + ΣΣ 4 (с: 1Г, Ко 
Го,о (σι + с2Ки) + c303,0ky + cal 1 0ke 4 


E; (Ri, Ri}, (Ha, Вә}; Τοιυ (οι + coke) + cala ok; + caV2,oky ЬУ, (οι Γον 


A; {R1}, {R2}; 
{В}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
Uh) {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


Q 


SG 30 


σο (C1 cokz) 


c303kz; 
αι + ος) + c303kz + (C501 
C1 cokz) c303kz (e501 
C1 cok; c303kz (c501 
C1 cok: c303kz (ο5σι 
οι + cokz) + c303kz; 
οι + cokz) + сзозЁь; 
c303kz C501 


οι + cokz 


c303kz 


οι + cok: 


c303kz 


сі + cokz 


( 
( 
( 
( ) 
( ) 
( ) 
( ) 
(οι + с2К.) 
( ) 
( ) 
( ) 
( ) 


ει + cakz 


c303k,z 


c303kz; 


C602) Κα; 
C602) ky; 
C602) ky; 
C602) Κα; 
C602) Κα; 
C602) ky; 
C602) ky; 
C602) Κα; 


Го; {C22|$00}, {0,1002 }, 7; Non-Centrosymmetric; without SOC 


C402)k; 4 
C402)k; А 
C402)ky j 


C402)ky D 


Y; Rs; «σον + 6ισο; 
Z; (Ho, Ra}; εισο + c203kz; 

(Ro, Rs}; οισο + c203kz; 
U; (Ha, Ra}; οισο + c203kz; 

(Ro, Rs); οισο + c203kz; 
T; Rs; C100 + c203 ks; 
S; Hs; C100 + €202ky; 
В; Hs; C100 + c2o2kx; 
P; {Ri, Ro}; (οι + с2Ку)оо + (c301 
В; {Ri, Βα}; (οι + cək;)oo + (e301 
С; {Βι, Ро}; (οι + eaks)oo + (e301 + 
А; {Ri, Ro}; (οι + cake)oo + (e301 + 

; Rs; (οι + cək;)oo + c303k2 + cac ky; 

Q; Rs; (οι + cok;)oo + сзозК» + cci ky; 


Е C503k2; 
| c503k;; 


Е C503k2; 


+ C503k2; 


+ ci2To,ikz 
3 
H ie (с,1Гә k; + ci ook; 4 


+ ci,2To,ikz 


+ ciaVa,ikz); 


H ci alas kz) ; 


+ ci303ikz) ; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; oo (ci + ον) + сзозКу + c101kz; 

D; {Ri}, {R2}; оо (ci + caky) + сзозКу + cii ka; 

>; {Ri} {R2}; оо (с coke) + cso3k,; + c102ky; 

E; {Ri}, (Ha) ; до (ci + eos) + сзозКь + cio2ky; 

А; {R1}, {R2}; со (οι + cokz) + c303kz; 
{R1}, {R3}; оо (су + ΟΚ.) + esoskz + (cso1 + c602) Κα; 
{R1}, {Ва}; оо (ει + ск.) + esoskz + (e501 + 0602) ky; 
{R2}, {R3}; оо (c1 + cakz) + οσα] + (csoi + ceo2) ky; 
{Ro}, (Ra) ; оо (су + c2k;) + c303kz + (501 + c602) Κα; 
{R3}, {R4}; оо (сл + с2К.) + сзозЁь; 

С; {R1}, {R2}; со (οι + c2k;) + caosk;; 
{R1}, {Πα}; оо (сл + с2К.) + сзозК. + (e501 + с602) Ка; 
{R1}, {Ва}; оо (οι + ск.) + caosk; + (e501 + 0602) ky; 
{R2} , {R3}; σο (ει + ο.) + сзозКа + (с501 + 66σ») ky; 
{R2} , {Ra}; оо (су + c2k;) + caosk; + (csoi + сво?) Κα; 
{R3}, {R4}; оо (сл + с2К.) + сзозЁь; 
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SG 31 


5. SG 31-40 


Го; {C22|$04}, {0,1000}, 7; Non-Centrosymmetric; without SOC 


Y; Hs; c202k, + c 
Z; (Ro, Ra}; соозЁ + c 
(Ro, Rs}; cəcsk; + c 
U; (Ro, Ra}; созк. + c 
(Ro, Rs}; соозЁ + c 


T; Rs; (а Έλι 
5; Rs; C202 
В; Rs; (e 
P; (Fa, Ra}; (с 4 
B; (Fa, Ra}; (с Ч 
C; (Ri, Ro}; (οι А 
E; (Fa, Ra}; (οι 
A; {Ri, Ri}; (е ч 
{R2, R2}; (σι + 
H; Bs; (οι J 
Q; Rs; (οι - 


ky +e 


23 
1=х 


Г C2 Ку 
[^ Co ks 


[^ coke 


г coke 


00; 
00; 
00; 
00; 


00; 


cik?) Со + (c203kx I c30 ky )kz; 


00; 


cik?) со т (сооз + c30 ky )kz; 


+ cokz)oo 4 


m coky)oo Е c303kz; 


со + c303kz; 

со + (c301 + c402)ky + c503k;; 
со + c303kz; 

оо + b» Ci, 10ikz; 

Е coke oo + 355 4 сіло; 


m cokz)o0 si 


m c303ke, + c401 ky; 


| сзозКа + c401 ky; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {Re}; 
D; {Ri}, {Re}; 
X; {Ri}, {Ro}; 


A; {Πι, Ri} {R2, Πο}; 


A; {Rı}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 

G; {R1}, {R2}; 
Uh) {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


со (σι + соу) + esosk, + οισι ks; 

со (ει + соу) + сзозКу + c101kz; 

со (σι + Κα) + cg03ke + c102ky; 

Гоо (οι + ск.) + css ok, + caV 2,0ky + ΣΟ} (cia + сә Гон К» + сьзГзай») ; 
oo (Οι + ΟΚ.) + c303kz; 

oo (ει + cakz) + caosk; + (6501 + c602) Κα; 
со (сі + cokz) + c303kz + (c501 + c602) ky; 
со (сі + cokz) + c303kz + (c501 + C602) ky; 
со (сі + cokz) + c303kz + (c501 + c602) kx; 
oo (ει + c2kz) + сзозЁь; 

со (σι + cokz) + c303kz; 

oo (ει + ος) + caosk; + (e501 + c602) Κα; 
со (сі + cokz) + c303kz + (e501 + с602) ky; 
со (сі + cokz) + c303kz + (c501 + C602) ky; 
со (сі + cokz) + c303kz + (e501 + C602) kx; 
со (c1 + c2k;) + c303kz; 
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SG 32 


Го; {C22|5 30), {01050}, T; Non-Centrosymmetric; without SOC 


Y; 
Xi 
U; 
T; 
$; 


Q 


, 


Rs; с 
Rs; с 
Rs; с 
Rs; с 
{R2, Ra}; с 
(Ro, Rs}; с 
{R2, Ra}; с 
Ute, Rs}; с 
Un, Ra}; ( 
Un, Ra}; (с 
Un, Ro}; ( 
( 
( 
( 


С 


C 
{Ri, Ra}; (ο 
Rs; 


Rs; 


C 


с 


со 
со 
со 
со 
со 
со 
со 
со 


+ c202ky; 
+ C202kz; 
"T^ C202 Ёз; 
“Г c202ky; 
kusi cə2osk;; 
E c203kz; 


T c203kz; 


+ c203kz; 


m coky)oo 


C301 + c402)Ks 4 


г coky)oo 


C301 C402) kx m 


г c2kz)o0 T 303kz F c401 ky; 


г c2kz)o0 ale сзозЕа + c401 ky; 


| c503kz; 
Е C503k2; 


Е C503k2; 


Е c503k;; 


Accidental degeneracies on high symmetry line 


A; 
В; 
У; 
А; 
A; 


Q; 


{Ri}, {R2}; 
{Ri}, {R2}; 
{Ri}, {R2}; 
{fi}, {R2}; 
{Ri}, {R2}; 
{Ri}, {Вз}; 
{Ri}, {Ra}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Rs}, {Re}; 
{Rs}, {Rr}; 
{Rs}, {Rs}; 
{Re}, {Rr}; 
{Re}, {Rs}; 
{Rr}, {Rs}; 


Cie col) + C303ky + C101 Κα; 


ει + с2Ку) + сзозКу + cimi ks; 

с Cok,) + сзсз + c102ky; 

с Ο2 Κα) + сзсз + c102ky; 

сі + cək;) + сзозЁь; 

с cokz) + c303kz + (οδσι + с602) Κα; 
с cokz) + c303kz + (c50 C602) ky; 
с cokz) + c303kz + (ορσι + с602) ky; 
с cokz) + c303kz + (c50 C602) Κα; 
οι + cokz) + c303kz; 

ст + cokz) + c303kz + (e501 + свог) kx; 
οι + cokz) + eaosk;; 

οι + cokz) + c303kz + (e501 + свог) ky; 
с cokz) + c303kz + (ορσι + C602) ky; 
οι + cokz) + c303kz; 

с cokz) + c303kz + (c501 + с602) Κα; 
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SG 33 
Го; {C22|$44}, {oy|044},7; Non-Centrosymmetric; without SOC 
У; Rs; C100 + с202Ку; 
X; Hs; C100 + C205, ; 
Z; (Hs, Ra}; cioo + cə2osk;; 
(Ho, Πα}; cico + c203kz; 
U; Rs; (ει + iL, cik?) σο + (cəcsk; + cao1ky)k;; 
T; (Rs, Rs); с1Го,о + с2Голк + сзГо,зКу + У) coke; 
5; (Ho, Ra}; σισο + coo3kz; 
(Ho, Πα}; οισο + c203kz; 
R; (Ro, Ва}; οισο + c203kz; 
(Ro, Rs}; οισο + c203kz; 
D; (Fa, Ro}; (ει + caky)oo + (cao1 + c402)ks + c503kz; 
P; (Ra, В2}; (οι + c2ky)oo + сзозК.; 
В; {Ri, Ri}; (ci + coky)oo + PAM сло Ёш; 
(Ro, Во}; (οι + coky)oo + > Ci 10ikz; 
C; {Πι, Ro}; (ci + cək;)oo + (6301 + c402)ky + csosk;; 
Е; (Ra, Ri}; (οι + cokz)oo + а Ci, Oi ks; 
{R2, Ra); (ει + cok;)oo + 3 7 Ci 10ikz; 
A; (R3, Ro}; (ci + coke)o0 + c303kz; 
H; Rs; (οι + cək;)oo + сзозК + cac ky; 
G; Rs; (οι + с2К.) оо + сзозК» + caciky; 


Accidental degeneracies on high symmetry line 


г cal) + c303ky + σι 


cal) C31 a,oÀy ч 


А; {Ri}, {R2}; σο (οι 4 
В; (Ri, Ri}, {R2, R2}; Voy (c1 
У; {Ri}, {Ro}; со (οι 

E; {Ri, Ri}, {R2, Πο}; Γορ (ει 
A; {Р}, {R2}; Со (C1 1 


{Ri}, {R3}; 
{Hi} (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
Uis) {Ва}; 
Q; {Rs}, {Re}; 
{Rs}, {Вт}; 
{Rs}, {Rs}; 
{Re}, {Rr}; 
{Re}, {Rs}; 
{Rr}, {Rs}; 


Е сок.) + c303kz3 


сЕ) | C303 Kk c102k,; 
cal) C31 3,0; + cal 2 oky sir > (cii V1, i ky ч 


Orks; 


5 cal oka T > (ci 1 ГК 


ΟΚ.) + c303kz 4 
F cokz) + c303kz + 


ΟΚ.) + c303kz + 


€501 + 6602) kz; 


C501 + C602) ky; 


Е cokz) + c303kz + 


Г cakz + c303kz; 


m cakz + c303kz; 


C501 C602 ky; 


C501 + C602) Κα; 


Е cokz) + сзозК. + (с501 + C602) Κα; 


Е cokz) + сзозК. + (с501 + C602) ky; 


Ш cokz) + c303kz} 


cok.) + c303kz 4 (e501 C602) ky; 


cokz) + cacsk; 4 (ο5σι C602) Κα; 


+ ci,oVo,ikz + ci,303,ikz) ; 


F ci, L'o,ikz + cia Vai hz); 
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SG 34 


Го; (02.|2 30), {συ|01 1}, T; Non-Centrosymmetric; without SOC 


У; Hs; C100 + c202ky; 
X; Hs; C100 + C202, ; 
Z; (Has, Ra}; cioo + cə2osk;; 

(Ro, Rs); οισο + c203kz; 
U; Rs; c100 + с202Ку; 
T; Rs; €100 + c202Kk;; 
S; (Ho, Ra}; σισο + c203kz; 

(Ro, Rs}; οισο + c203kz; 
D; {Ri, Πο}; (ει + coky)oo 
B; (Ri, Ray; (οι + caky)oo 
C 
A 


( 
( 
( 
( 
( 
( 


C301 + C402); + c503E;; 


C301 + с402)К» + сѕозЕ,; 


( 
( 
οι + cəkx)oo + (c301 + c402)ky + csosk;; 
( 
с 


; {Ri, ΠΟ}; 
; {В:, Ro}; (οι + с2Кь) до + (e301 + c402)ky + e503kz; 
Н; Rs; οι + cokz)o0 + c303ke + c401ky; 


G; Rs; ci + cokz)o0 + c303 kz + caoiky; 
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Accidental degeneracies on high symmetry line 


А; {Ri}, {R2}; оо 
P; {Ri}, {R2}; оо 
У; {Ri}, {R2}; оо 
E; {R1}, {R2}; оо 
А; Ut) {R2}; оо 


Ë + coky + сзозКу + c101 Κα; 


οι + coky) + сзозКу + cio Es; 


) 
) 

с ορ Κα) C303 Κα c102ky; 
) 


c303ky c102ky; 


οι + cokz) + c303kz; 


{Ri}, {R3}; оо (су + cokz) + c303kz + (e501 + C602) Κα; 
{Ri}, {R4}; оо (су + cokz) + c303kz + (e501 + 0602) ky; 
{R2}, {R3}; оо (c1 + cokz) + c303kz + (сот + C602) ky; 
{R2}, {Ra}; оо (с1 + cokz) + c303kz + (e501 + C602) Κα; 


{Rs}, {Ra}; оо 
Q; {Rs}, {Re}; оо 
{Rs}, {R7}; оо 
{Rs}, {Rs}; оо 
{Re}, {Вт}; оо 
{R6}, {Rs}; оо 
{R7}, {Rs}; оо 


οι + cokz) + c303kz; 


C cokz) c303kz (cso C602) Κα; 


οι + cokz) + сзозЁ»; 


© cokz) c303kz (cso C602) ky; 


C cokz) c303kz (c501 €602) ky; 


οι + c2k;) + c303kz; 


C cokz) c303kz (ο5σι C602) Καὶ 


SG 35 


I^: {C2-|000}, {0,1000}, 7; Non-Centrosymmetric; without SOC 
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chinaXiv 


Accidental degeneracies on high symmetry line 


{R1}, {R2}; σαί ) 
{R1}, {R3}; σοί )4 
{Ri}, {Ва}; σοί ) 
{R2}, {R3}; σοί )4 
{R2}, {Ва}; σοί ) 
{Rs}, {Ва}; σοί ) 
{Ri}, {R2}; σοί ) 
{Ri}, {R3}; σοί )4 
н. W {Ra}; σαί ) 
E ο {8з}; σοί )4 
{R2}, {Ra}; оо (су + cokz) + c303kz + 
{Rs}, {Ra}; σοί ) 
{Ri}, {R2}; σοί ) 
{R1}, {R2}; σοί ) 
{Ri}, {R2}; σοί ) 
{Ri}, {R2}; σοί ) 
{R1}, {R2}; σαί ) 
{R1}, {R2}; oo ( ) 
{Ri}, {R2}; σοί ) 
{Ri}, {R2}; σοί ) 
{R1}, {R2}; σαί ) 


P Ú > О 


Qa m Q S b Ú > 
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σι T cok; 


οι + cok; 


+ c303kz; 


T c303kz 


σι T cok; 


+ c303kz + 


οι + cok; 
σι T cok; 
οι + cok; 
Ci T cok; 


οι + cok; 


+ c303kz 

+ єзозЁ + 
+ c303kz; 
+ c303kz; 


T c303kz 


σι T cok; 


+ c303kz + 


οι + cok; 


οι + cok; 
Ci T cok; 


οι + coke 


+ cacak; 


+ c303kz; 


+ eacak; + 


C cok, 


су + coky 


c303ky 


C coky 


c303ky 


Οι + coky 


C coky 


c303ky 


οι + coke 


c303ky 


e cok, 


H (c501 + C602 
(csc1 + 6602 
H (c501 + C602 
( 


C501 + C602 


+ (c501 + C602 
(c501 + 6602 
H (οσσι + οσο 
( 


C501 + C602 


Mua σι (сло + οἱ οἴῳ); 
C303Kk + c102ky; 


c303ky + c102ky; 


οισιΚα; 
οισιΚα; 
CiG1kx; 


6ισιΚα; 


c303ke + c102ky; 


c303ky + c102ky; 


) 
) 
) 
) 


k 
k 
k,: 
k 


z; 
y; 
уз 


z; 


Го; (5.|003 }, {041000}, 7; Non-Centrosymmetric; without SOC 


Zi (Ro, Ra}; 
Ute, Rs}; 
T; (Ho, Ra}; 
{ Ав, Rs}; 
В; {Π2, Ra}; 
А; {Ri, Ri}; 
{R2, Вә}; 
B; (Ri, Πο}; 
G; (Ri, Πο}; 
E; {Ri, Ri}; 
(Fa, Р}; 


C100 + c203kz; 
C100 + C203kz; 
C100 + C203kz; 
C100 + c203k;; 
C100 + c203kz; 
οι + coke )o0 


οι + cekz)o0 4 
οι + coky)oo 4 
οι + coky)oo 4 
οι + cekz)o0 4 


οι + cekz)o0 4 


F c303k2; 


F c303kz; 


3 

F D Ci, Oi ks; 
3 

Г X Ci 10ikz; 


3 

Γ У Ci, 10ikz; 
3 

δα. το 


531 


532 


Accidental degeneracies on high symmetry line 
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A; {Ri}, {Ro}; Go (οι + cokz) + caosk;; 
{Ri} {R3}; oo (ει + cək;) + c303kz + (e501 + c602) Κα; 
{Ri}, {Ва}; со (σι + cakz) + c303kz + (C501 + C602) ky; 
{Ro} {R3}; oo (ει + cakz) + сзозКа + (e501 + 66σ») ky; 
{R2}, (Ray; со (σι + cokz) + c303kz + (C501 + C602) ka; 
{Ез}, {Ra}; со (сі + ος) + c303kz; 
Н; {Ri}, {R2}; Go (οι + cokz) + c303kz; 
{Ri} {R3}; со (ει + cək;) + c303kz + (e501 + c602) ke; 
{Ri}, {Ва}; со (σι + cokz) + c303kz + (C501 + C602) ky; 
{R2}, {R3}; oo (ει + cakz) + caosk; + (e501 + c602) ky; 
{R2}, {R4}; со (сі + cokz) + c303kz + (e501 + c602) kx; 
{Rs}, {R4}; со (сі + cokz) + c303kz; 
D; {Ri}, {R2}; со (οι + cakz) + сзозЁ + 5, о: (cia κα + ciaky) ; 
A; {Ri, Ri}, (Rio, Ro}; Гоо (ει + coke) + cala ok; + саГ2,оКу + x (cia Vii ky + сг, 2Го, К: + ciis Va,ikz); 
Σ {Ri}, {R2}; со (ει + Cok) + c303k2 + c102ky; 
A; {Ri}, {Ro}; со (ει + соу) + сзозКи + с101 Ка; 
Е; {Ri}, {R2}; со (ει + ον) + сзозКу + c101 ks; 
E; (Fa, Ri}, (Hao, Ro}; Гоо (οι + coke) + сзГз,оК» + с4Г2,оКу + um (ci V1, iky + cio To;kz ου ; 
C; {fi}, {R2}; со (ει + Cok) + c303k2 + c1o02ky; 
SG 37 


Го; {02.000}, (c,|002), T; Non-Centrosymmetric; without SOC 


Z; (R>, Ra} 

(Re, Rs} 
T; (Ho, Ra} 

{ Ав, Rs} 
A; {Πι, Ro} 
Bi (Ri, Rə} 
G; {Ri, R>) 
E; (R5, Βα} 


; C100 + С203К2; 
; €100 + co03kz; 
; C100 + С203К2; 


; €100 + co03kz; 


$ (οι + cəkx)oo 


C301 


$ (οι + caky)oo 


C301 


Οι + coky)oo 


;( 
;( 


C301 


στ х х 


Οι + cəkx)oo 


C301 


C402)k, + csosk;; 


64σο)α + c503kz; 


С402)Кх + c503kz; 


C402)k, + csosk;; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 

H; {Rı}, {R2}; 

{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 

; {R1}, {Ro}; 

; {Ri}, {Ro}; 

; {Ri}, {Ro}; 

{Ri}, {R2}; 

; {Ri}, {R2}; 


Jg 


Q ч pn 
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+ cokz) + c303kz; 
+ cokz) + c303kz + (csoi + свог) Κα; 
+ cokz) + c303kz + (с501 + с602) ky; 
+ cokz) + c303kz + (c501 + c602) ky; 
+ cokz) + c303kz + (с501 + свог) ks; 
+ cokz) + c303kz; 
+ cokz) + caosk;; 
+ cokz) + c303kz + (c501 + c602) Κα; 
+ cokz) + c303kz + (c501 + с602) ky; 
+ cokz) + c303kz + (c501 + c602) ky; 
+ cokz) + c303kz + (с501 + свог) ko; 
+ cokz) + c303kz; 
+ cokz) + c303kz + а σι (οι τος + οι 2ky); 

соъ) + cs03ks + c102ky; 

coky) + сзозКи + Οἷσι Es; 

coky) + сзозКи + c101ke; 

cəkx) + сзозКь + с102Ку; 


T^: {C2,|000}, {0.1000}, 7; Non-Centrosymmetric; without SOC 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо 
H; {Ri}, {Ra}; оо 
A; {Ri}, {R2}; оо 
У; {Ri}, {R2}; co 
A; {R1}, {R2}; co 
{Ri}, {R3}; co 
{R1}, {R4}; оо 
{R2}, {R3}; co 
{R2}, {R4}; co 
{Rs}, {Ва}; оо 
B; (Fi) {R2}; co 
{R1}, {R3}; оо 
{R1}, {Ва}; оо 
{R2}, {R3}; co 
{R2}, {Ва}; оо 
{Rs}, {Ва}; оо 
G; {R1}, {R2}; co 
{21}, {R3}; co 
{R1}, {Ва}; оо 
{R2}, {R3}; co 
{R2}, {R4}; co 
{Rs}, {Ва}; оо 
F; {Rı}, {R2}; co 
{Ri}, {R3}; оо 
Um) {Ва}; оо 
{R2}, {R3}; co 
{R2}, {R4}; co 
{Ез}, {Ва}; оо 
E; {R1}, {R2}; оо 
С; {R1}, {R2}; оо 
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(οι + cokz) + c303kz + coke; 

(ει + cokz) + c303kz + cso2kx; 

(οι + с2К») + cg303k2 + caGik;; 

(οι + с2К») + csosk, + c401kz; 

(οι + coky) + c303ky; 

(οι + coky) + esosky + (сас — 6502) kz; 
(οι + coky) + c303ky + (c401 — 6502) kz; 
(οι + coky) + сзозКи + (сас — 6502) Ка; 
(οι + c2ky) + c303ky + (слот — C502) kz; 
(οι + coky) + сзозКи; 

(οι + coky) + c303ky; 

(οι + coky) + сзозКи + (сас — 6502) kz; 
(οι + coky) + сзозКи + (сас — 6502) Ка; 
(οι + coky) + esosky + (сас — 6502) Ка; 
(οι + coky) + сзозКи + (саст — 6502) kz; 
(οι + coky) + сзозКи; 

(οι + coky) + c303ky; 

(οι + coky) + сзозКи + (сас — 6502) kz; 
(οι + coky) + сзозКи + (сас — 6502) Ка; 
(οι + coky) + сзозКи + (сас — 6502) Ка; 
(οι + coky) + сзозКи + (саст — 6502) kz; 
(οι + coky) + сзозКи; 

(οι + coky) + caos ky; 

(οι + coky) + c303ky + (слот — C502) kz; 
(οι + coky) + c303ky + (c401 — 6502) Es; 
(οι + coky) + c303ky + (c401 — 6502) kz; 
(οι + coky) + c303ky + (слот — C502) kz; 
(οι + coky) + c303ky; 

(οι + coke) + сзсз, + c401kz; 

(c сЕ) + сзозКх + c401kz; 


Г; C2y|000}, {0.12 20}, T; Non-Centrosymmetric; without SOC 
22 


5; {Β2, Ra}; cioo 4 


+ (coke + caky)os; 


В; (Ho, Ra}; cioo 4 
D; {Ri, Ri}; (αι + 


+ (coke + C3ky)o3; 
cokz)oo + 352 (nike + ciky)ci 
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Accidental degeneracies on high symmetry line 


А; {Ri}, {R2}; oo (ει + cokz) + сзозК. + cso2k;; 

Н; {R1}, (Ha) i oo (οι + eokz) + сзозК. + eso2ks; 

A; (Ri) , {R2}; оо (си + сок.) + сзозК» + cac kz; 

У; {Ri}, {R2}; оо (су + coke) + сзозКа + caGik;; 

A; {R1}, {R2}; со (ει + ску) + c303ky; 
{R1}, {R3}; оо (οι + с2Ку) + c303ky + (слот — C502) kz; 
{R1}, {Ra}; оо (су + caky) + сзозк + (οισι — с502) ke; 
{R2}, {R3}; со (сі + coky) + c303ky + (c401 — 6502) Κα; 
{R2}, {Ва}; оо (ει + coky) + c303ky + (сасу — C502) kz; 
{R3}, {R4}; со (οι + соку) + esosky; 

B; {Ri}, {R2}; до (ει + ску) + esosky; 
{R1}, {R3}; оо (οι + caky) + c303ky + (слот — C502) kz; 
{Ri}, {R4}; оо (су + coky) + c303ky + (οισι — 6502) Κα; 
{R2}, {R3}; со (ει + coky) + c303ky + (οισι — 6502) Κα; 
{R2}, {R4}; оо (су + coky) + сзозк + (саст — 6502) kz; 
{R3}, {R4}; оо (οι + ску) + esosky; 

G; {Ri}, {R2}; до (ει + ску) + esosky; 
{R1}, {R3}; оо (οι + с2Ку) + c303ky + (слот — C502) kz; 
{Ri}, {R4}; оо (су + coky) + c303ky + (c401 — 6502) Κα; 
{R2}, {R3}; со (ει + coky) + c303ky + (c401 — 6502) Κα; 
{R2}, {Ra}; оо (су + ea ky) + сзозк + (сас — 6502) kz; 
{83}, {R4}; со (οι + ску) + esosky; 

Е; {Ri}, {R2}; со (су + с2Ку) + сзозКу; 
{R1}, {R3}; оо (οι + ον) + сзозКи + (οισι — 6502) kz; 
{Ri} {R4}; оо (су + coky) + c303ky + (слот — 6502) Κα; 
{52}, {R3}; до (су + ον) + cgo3ky + (οισι — с502) Ка; 
{R2}, (Ra) ; оо (су + c2ky) + c303ky + (слот — 6502) kz; 
I] A аа baku: 

Е; {R1}, {R2}; оо (су + coke) + сзозК» + c401kz; 

C; {R1}, {R2}; со (су + coke) + сзозК» + c401kz; 


SG 40 


Г; Coy|0001, {0.1002 }, T; Non-Centrosymmetric; without SOC 
2 


Z; Rs; C100 + cə2o2k;; 

T; Hs; C100 + c203k;; 

A; (Ra, Ra}; (ει + e2ks)o0 + сзозку + (c401 + οσο)»; 
В; Rs; (οι + coky)oo + c302ke + c401kz; 

G; Hs; (οι + caky)oo + сзо2Кь + cami ks; 

E; (Ro, Ra}; (ει + cokz)o0 + сзозКи + (εισι + cso2)k;; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (c 


H; {Ri}, {Ro}; oo (c 
У; {Ri}, {R2}; oo (с 
A; {Ri}, {R2}; co (с 
{Ri}, {R3}; оо (с 
{Ri}, {Ва}; оо (с 
{R2}, {R3}; оо (с 
{R2}, {R4}; оо (с 
{Rs}, {Ва}; оо (с 
Е; {Ri}, {R2}; 00 (с 
{Ri}, {R3}; оо (с 
{R1}, {R4}; оо (c1 
{R2}, {R3}; оо (с 
{R2}, {Ва}; оо (с 
{R3}, {Ва}; оо (с 
С; {R1}, {R2}; оо (c1 


- cək;) + c303kz + cso2ke; 


Е cak;) + c303kz + cso2ke; 


C2 ks) + сзозКа + c401kz; 
coky) + c303ky; 

coky) + сзозКу + (cac 
coky) + сзозКи + (сас 
coky) + сзозКу + (cac 
coky) + сзозКу + (caca 
coky) + c303ky; 

coky) + c303ky; 

coky) + сзозКу + (cac 
coky) + сзозКи + (сас 
coky) + сзозКу + (сас 
coky) + cga3ky + (сас 
coky) + c303ky; 

coke) + сзозКа + c401kz; 
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6. SG 41-50 


SG 41 


I^: (C>,|0001, {0.1255 },7; Non-Centrosymmetric; without SOC 


Z; Hs; c100 + cə2o2k;; 
T; Hs; C100 + C202kz; 
5; (Ro, Ra}; C100 + (co ka + сзКу) аз; 


В; (Fo, Ва}; слоо + (coke + caky)o3; 
D; (Fi, Ri}; (ci + cək;)oo + Y ales. + ci;aky)oi; 
οι + с2К+) 00 + ca0aky + (сабт + cso2)k;; 


CIT cok 


со + c302ke + caorkz; 


v) 
v) 


PET cok 


со + сз02К» + caorkz; 


Е; (Ho, Ra}; (ει + с2Кь) оо + c303ky + (слот + cso2)k;; 


Accidental degeneracies on high symmetry line 


Л; {Ri}, {R2}; оо (су + св.) + сзозК. + csoə2k;; 

H; (B3) , {R2}; оо (ει + cək;) + caosk; + eso2ks; 

У; {R1}, {R2}; оо (с Ca ks) + сзозКа + c401kz; 

A; {R1}, {R2}; co (ει + coky) + esosky; 
{R1}, {R3}; со (су + caky) + c303ky + (слот — 6502) kz; 
{R1}, {Ra}; со (су + coky) + сзозКу + (с401 — 502) Καὶ 
{R2}, {R3}; оо (су + coky) + сзозЁ, + (οισι — C502) Καὶ 
{Ro}, {Ra}; со (су + coky) + сзозКу + (с401 — 502) kz; 
{R3}, {R4}; σο (су + coky) + сзозКу; 

Е; {R1}, {R2}; оо (су + coky) + esosky; 
{R1}, {R3}; оо (су + c2ky) + c303ky + (слот — 6502) kz; 
{Ri}, {Ra}; co (οι + coky) + cacsk, + (οισι — с502) Κα; 
{R2}, {R3}; со (сі + coky) + c303ky + (c401 — c502) Κα; 
{52}, {Ка}; до (οι + coky) + сзозКу + (εισι — cso2) kz; 
{R3}, {R4}; оо (οι + соку) + esosky; 

С; {Ri} ; {R2}; σο (c cakx) сзозК + caoikz; 


SG 42 


T7: {00.000}, {0.000}, T; Non-Centrosymmetric; without SOC 
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Accidental degeneracies on high symmetry line 


A; 


= 


Q; 


В; 
Е; 


{R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R1}; {R2}; 
{В}, {Rs}; 
Iy (Ray; 
{Ra}, {Rs}; 
{R2}, {Ва}; 
{Ra} (Ray; 
145] {R2}; 
Un), {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
{Rs}, {Ва}; 
Iy {R2}; 
{В} {R2}; 
1m) {R2}; 
{Ri}, {R2}; 
Iy {R2}; 
Un). {R2}; 
Un). {R2}; 
{R1}, {R2}; 


со (σι + c2k2) + eaosk;; 

со (οι + cokz) + c303kz + (сот + C602) Κα; 
oo (су + ΟΚ.) + c303kz + (c501 + c602) ky; 
со (οι + cokz) + c303kz + (e501 + C602) ky; 
со (сі + cokz) + c303kz + (c501 + c602) Κα; 
со (ει + c2k;) + c303kz; 

со (σι + c2k;) + eaosk;; 

со (οι + cokz) + c303kz + (сот + C602) Κα; 
oo (су + ΟΚ.) + c303kz + (e501 + c602) ky; 
со (σι + c2k2) + c303kz + (свет + c602) ky; 
со (οι + cokz) + c303kz + (c501 + c602) Κα; 
oo (οι + c2k;) + c303kz; 

со (σι + с2К.) + сзозК2; 

со (οι + cok; ) + c303kz + (cs01 + C602) Κα; 
oo (σι + ΟΚ.) + сзозЁ. + (e501 + εοσο) ky; 
со (σι + cakz) + c303kz + (свет + 0602) ky; 
со (οι + cokz) + c303kz + (c501 + 66σ9) Κα; 
oo (су + c2k;) + c303kz; 

со (σι + c2k2) + eaosk;; 

со (οι + cokz) + c303kz + (cs01 + C602) Κα; 
oo (σι + ΟΚ.) + c303kz + (e501 + 602) ky; 
со (σι + cokz) + c303kz + (с501 + C602) ky; 
со (сі + cokz) + сзозК. + (ορσι + C602) Κα; 
со (сі + с2К.) + c303kz; 

со (σι + cok,) + ο,σαξα + c102ky; 

со (σι + соь) + cg303ke + c102ky; 

со (σι + ο Κα) + ο,σαξα + c102ky; 

со (σι + cok,) + cg303ke + c102ky; 

со (σι + οφ) + cgo3ky + οισι ks; 

σο (σι + οφ) + esosk, + с1о1Ка; 

со (сі + coky) + c303ky + c1o1 Es; 

со (ει + ον) + c303ky + c101kz; 
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SG 43 


ГЈ; {C22|004}, {0,1200}, 7; Non-Centrosymmetric; without SOC 


Y; Rs; σισο + C202ky; 
X; Rs; C100 + c2o2k;; 
Z; (Hs, Ra}; cioo + cə2osk;; 

(Ro, Rs}; οισο + c203kz; 
G; Rs; (οι + cok;)oo + сзозК» + cci ky; 
H; Rs; (ει + cək;)oo + es03ks + εἰσι ky; 
C; {Ri, Ro}; (ci + σ2ἴο)σο + (c301 + c402)ky + csosk;; 
А; (Ri, Ro}; (ci + coke)oo + (σ3σι + сдох), + c503k;; 
D; {Ri, Ra; (οι + с2Ку)оо + (ca01 + cac2)kz + csosk;; 
В; (Ri, Ray; (су + caky)oo + (ο3σι + εισο)Κα + csosk;; 


Accidental degeneracies on high symmetry line 


А; {R1}, {R2}; 
{R1}, {R3}; 
{R1}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Uis) {Ва}; 

Q; {Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{R7}, {Rs}; 

X; {Rı}, {R2}; 

U; {Rı}, {R2}; 

A; {Ri}, {Ro}; 

R; {Ri}, {Ro}; 
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cokz) + c303kz3 

cokz) + c303kz + (c501 

cokz) + c303kz + (c50 

cokz) + c303kz + (c501 

cokz) + c303kz + (c50 

cokz) + c303kz3 

cokz) + c303kz + (c50 

cokz) + c303kz3 

cokz) + c303kz + (c50 

cokz) + c303kz + (c501 

cokz) + c303kz3 

cokz) + c303kz + (c501 

cokx) + сзозКь + cid2ky; 

cokx) + сзозКь + c102ky; 
+ coky) + esoaky + c101kz; 
+ coky) + сзозКи + c101kz; 


Го; {02.000}, {o,|000}, 7; Non-Centrosymmetric; without SOC 
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chinaXiv 


Accidental degeneracies on high symmetry line 


А; {Ri}, {R2}; co 


{Ri}, {R3}; оо 


{R1}, {Ra}; оо 


{R2}, {R3}; co 


{R2}, {R4}; оо 


{R3}, {R4}; оо 
G; {R1}, {R2}; co 


Un), {R3}; co 


{R2}, {R3}; оо 


{R2}, {R4}; оо 


{R3}, {R4}; оо 


P; {Ri}, {R2}; co 
X; (B) {R2}; оо 


F; {А}, {R2}; co 


A; {R1}, {R2}; оо 


( 
( 
( 
( 
( 
( 
( 
( 
{R1}, (Ra) ; оо (су + сок.) 
( 
( 
( 
( 
( 
( 
( 
U; {Ri}, {R2}; оо ( 
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с cokz) + c303kz3 

с cokz) + c303kz + (csoi + с602) Κα; 

с cokz) + c303kz + (ορσι + c602) ky; 

с cokz) + c303kz + (ορσι + 6602) ky; 

с cokz) + c303kz + (C501 + с602) Κα; 

οι + cokz) + c303kz; 

с cokz) + c303kz; 

с cokz) + c303kz + (csoi + с602) Κα; 
c303kz + (cs01 + свог) ky; 

с cokz) + c303kz + (ορσι + 0602) ky; 

с cokz) + c303kz + (C501 + с602) Κα; 

οι + cokz) + eaosk;; 

οι + cakz) + c303kz + У), σι (cias + сәЁу) ; 

с Ca ks) + сзозКь + c102ky; 

с c2kx) + сзозКь + cid2ky; 


οι + coky) + c303ky + c101 ka; 


Οι + coky) + c303ky + οισιΚα; 


Го; {02.000}, {συ|9 10}, Τ; Non-Centrosymmetric; without SOC 


В; {R2, Ra}; οισο + (cake + csk;)os; 
S; {Ro, Ra}; cioo + (caky + csk;)os; 
W; (Ri, Ri}; соо + У, cick; 
(Ha, R2}; сісо + δα сло Ёш; 
D; {Ri, Ri}; (οι + cəkz)oo + 35 (аз + c¿2k;)o;; 
Q; (Ri, Ri}; (οι + c2ky)oo У (сік + ciakz)oi; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; σοί 
{R1}, {R3}; σοί 
{R1}, {Ва}; σοί 
{R2}, {R3}; σοί 
{R2}, {Ва}; σοί 
Uis) {Ва}; σοί 

G; {Ri}, {R2}; σοί 
{Ri}, {R3}; σοί 
{Ri}, {Ва}; оо (с 
{R2}, {R3}; σοί 
{R2}, {R4}; σοί 
{Из}, {R4}; σοί 

Р; {В1},{В2}; σοί 

У; (Raj. {R2}; σοί 

Е; {Ri}, {R2}; σοί 

А; {Ri}, {R2}; σοί 

U; (Riy {R2}; σοί 
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cokz) + cscsk;; 
cokz) + c303kz + (csoi + с602) Κα; 
cokz) + c303kz + (сво + c602) ky; 
cokz) + c303kz + (ορσι + c602) ky; 
cokz) + c303kz + (6501 + свог) Κα; 
сок.) + c303kz; 
сок.) + c303kz; 
cokz) + c303kz + (e501 + C602) Κα; 
cokz) + c303kz + (ορσι + C602) ky; 
cokz) + c303kz + (e501 + 0602) ky; 
cokz) + сзозК. + (6501 + свог) Κα; 
сок.) + c303kz; 
cokz) + caosk;, + У), σι (Cia κα + ci,aky) ; 
Ca ks) + сзозКь + c102ky; 
cokx) + сзозКь + cid2ky; 

+ coky) + сзозКи + c101kz; 

+ coky) + esoaky + οισι Κα; 


T?; {02.000}, (0,|02 3), T; Non-Centrosymmetric; without SOC 


5; {Β2, Ra}; οισο 
W; (Fi, R2}; οισο 


(caky c3kz)o3} 


(c201 + ¢302)ky + c203kz; 
D; {Ri, Ri}; (οι + cəkz)oo + 352? (етй, + cikz)oi; 
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Accidental degeneracies on high symmetry line 


А; {Ri}, {R2}; eo (с 


{R1}, {Rs}; оо (с 
{Ri}, {Ва}; oo (с 
{R2}, {R3}; oo (с 
{R2}, {Ва}; оо (с 
{R3}, {Ва}; оо (с 
G; {Ri}, {R2}; до (с 
{R1}, {Rs}; оо (с 
{Ri}, {Ва}; оо (с 
{R2}, {R3}; oo (с 
{R2}, {Ва}; оо (с 
{R3}, {Ва}; оо (с 
P; {R1}, {R2}; о (с 
X; {Ri}, {R2}; о (c 
Е; {Ri}, {R2}; оо (с 
A; {Ri}, {R2}; oo (с 
U; (Riy {R2}; oo (с 
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cokz) + cscsk;; 

cokz) + c303kz + (csoi + с602) Κα; 
cokz) + c303kz + (сво + c602) ky; 
cokz) + c303kz + (ορσι + c602) ky; 
cokz) + c303kz + (6501 + свог) Κα; 
сок.) + c303kz; 

сок.) + c303kz; 

cokz) + c303kz + (e501 + C602) Κα; 
cokz) + c303kz + (ορσι + C602) ky; 
cokz) + c303kz + (e501 + 0602) ky; 
cokz) + сзозК. + (6501 + свог) Κα; 
сок.) + c303kz; 

cokz) + caosk;, + У), σι (Cia κα + ci,aky) ; 
Ca ks) + сзозКь + c102ky; 

cokx) + сзозКь + cid2ky; 


Е Coky) + сзозКу + c101kz; 


- coky) + c303ky + οισιΚα; 


Го; {00.000}, {C2,|000}, {|000}, 7; Centrosymmetric; without SOC 
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Accidental degeneracies on high symmetry line 


A; (Riy {R2}; co (с 


8 


5 


Q 


m 


{Ri} {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


; {Ri}, {Re}; 


{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Ви}, {Rs}; 
{R1}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Iy {R2}; 
Un) {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
{Rs}, {Ва}; 
Iy {Βα}; 
{iti} {R3}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{Ro}, {Ва}; 
{Rs}, {Ва}; 
{Fi} {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{В}, {R2}; 
LI {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
Ui) {Ва}; 
{Rs}, {Ва}; 


σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 
σ 


о (С 


0 (С 


( 
( 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 


о (с 


1 


1 


1 


1 


1 


L 


1 


1 


Т 


1 


1 


1 


1. 


1 


1 


1. 


1 


d 


1 


1 


1 


coky) c303ky; 
coky) c303ky αρσικε; 
coky) + ca03ky + csoiks; 
coky) c303ky C501 Κα; 
coky) c303ky 050! Κα; 
coky) c303ky; 
coky) c303ky3 
coky) c303ky c50ikz; 
coky) c303ky C501 Κα; 
coky) c303ky C501 Κα; 
Ca ky) + сзозКу + csoik;; 
coky) c303ky3 
coky) c303ky; 
coky) c303ky C501kz; 
coky) c303ky C501 Κα; 
coky) c303ky C501 ka; 
Ca ky) + сзозКу + c501kz; 
coky) c303ky; 
coky) сзозКу; 
coky) c303ky 050! Κα; 
coky) c303ky C501 Κα; 
ca ky) + c303ky + σ5σι ka; 
C2ky) C303 ky C501kz; 
coky) c303ky; 
cok) + сзозК,; 
cok) C303 ks + cso1ky; 
cok.) + caocsk, + cimi ks; 
cok.) C303ky + ca0ikz; 
cok) C303 ks. + с501Ку; 
cak,) сзозКа; 
ορ Κα) сзозКа; 
cokz) c303ky + СБО1Ку; 
cokz) c303ke2 + caoikz; 
coke) + cg03k2 + c401kz; 
cokx) + сзозКь + c501ky; 
cok) + сзозКь; 
cokz) сзозКа; 
ορ Κα) сзозКа + СБО1Ку; 
ορ Κα) c303ke + caG1k;; 
coke) + сзозКа + c401kz; 
ορΚα) + сзозКь + c501ky; 
Ca ks) + сзозКь; 
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A; 


= 


Q; 


{R1}; {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
Un), {Rs}; 
{Ri}; {Ra}; 
{R2}, {R3}; 
{Ro}, (Ray; 
{Rs}, {Ва}; 
Iy {R2}; 
{itt} {R3}; 
{Ri}; {Ra}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Ез}, {Ва}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R1}; {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 


co ka сзозКа; 
cok; сзозКа + c501ky; 
cokz) + caosk, + caca kz; 
cok; c303ke + c401kz; 
coke c303ky + СБО1Ку; 
C2 ks сзозКа; 
+ cokz) + c303kz; 
cokz) + c303kz + C501kz; 
+ cok; ) + сзозК. + C501ky; 
cokz) + c303kz + C50 Κι} 


г cok; 
Γ cok; 
Γ cok; 


C2 k; 


+ c303kz + C501 Es; 
+ €303k;; 


+ caosk;; 


Γ cok; 
P cok; 


cok; 


+ сзозК. + cso1k;,; 
+ c303kz + C501 ky; 


+ c303kz + Ο5σι ky; 


г cok; 
Г cok; 
Г cok; 


C2 kz 


F c303kz + es21 Es; 
+ c303kz; 
+ c303kz; 


+ c303kz + C501kz; 


Г cok; 


F c303kz + C501 ky; 


+ c303kz + c501ky; 


cok. 
P cok; 
r cok; 


г cok; 


F c303kz + c501krz; 
+ c303kz; 
+ c303kz; 


+ сзозК. + cso1kx; 


cok; 
P cok; 


m cok; 


ρε и лил лол 


г cok; 


F c303kz + eso ky; 
+ c303kz + csoiky; 
+ c303kz + ς5σι Κα; 


+ c303kz; 
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Го; {C2z|000}, {C'2y|000}, {7|444},7; Centrosymmetric; without SOC 


Y; Hs; c100 + c202ky; 
R 0; C100 + c202ky; 
Xi Rs; οσο + c202kz; 
R 0; C100 = C202K5; 
Zi Rs; с1со + cəo2k;; 
Rio; C100 + C202kz; 
U; Rs; σισο + cəo2ky; 
R 0; C100 T c202ky; 
T; Hs; cid0 + cəo2k>Ə; 
R 0; C100 + C202K5; 


S; Hs; c100 + cəo2k;; 


Rio; C100 + c202k;; 


Di Rs; {οι + coky)oo + ca01Es + cac2kz; 
В; Rs; {οι + cək;)oo + ca02ks + c401kz; 
C; Rs; (οι + cək;)oo + c301ky + cac2kz; 
А; Rs; (ει + ск.) оо + c302ky + cac kz; 
Н; Rs; (су + cakz)oo + cao2k; + c401ky; 
С; Rs; (οι + cək;,)oo + csoik,; + ca02ky; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; до (οι + coky) + c303ky; 

{R1}, {Аз}; оо (οι + c2ky) + сзозКу + csoik;; 
{Ri}, {R4}; оо (су + coky) + esosky + eso1 Es; 
{R2}, {R3}; до (ει + coky) + сзозКу + eso Ка; 
{R2}, {R4}; оо (сл + e2ky) + c303ky + csoik;; 
{Вз}, {R4}; оо (су + coky) + cg03ky; 

P; (Ro) , {Ва}; до (οι + coky) + c303ky; 

{R2}, {Ав}; оо (су + ον) + сзозКу + сво κα; 
{R2}, {Rs}; оо (c1 + coky) + сзозКу + csoikz; 
{Ra}, {Re}; оо (οι + caky) + сзозКу + c501kz; 
{R4}, {Rs}; то (сі + ον) + сзозКу + csoike; 
{Ro}, {Rs}; оо (сл + с2Ку) + c303ky; 

X; {Ri}, {R2}; (ci + coke) + оз (сз + cake); 
{Ri}, {Πο}; со (c1 + сок.) + сзозКь + c401kz; 
{Ri}, {R4}; со (су + cake) + caosk; + csoiky; 
{R2}, {R3}; оо (са + coke) + сзозКе + csoiky; 
{R2}, {R4}; оо (с1 + ск.) + сзозКь + слот К; 
{Ез}, {Ра}; (οι + coke) + оз (сз + cake) ; 

E; {R2}, {Βα}; (οι + coke) + оз (сз + cake) ; 
{R2}, {Πο}; оо (ει + coke) + сзозКе + esci ky; 
{R2}, {Rs}; оо (σι + coke) + сзозК» + caci К; 
{Ra}, {Ro}; σο (ει + со.) + сзозКь + cai Ez; 
{Па}, {Rs}; оо (су + cake) + сзозК» + c501ky; 
{Re}, {Rs}; (ci + coke) + оз (сз + cake) ; 

А; {R1}, {R2}; оо (су + с.) + c303kz; 

{R1}, {Аз}; оо (су + c2k;) + сзозК. + csoik;; 
{Ri}, {Ra}; оо (су + cək;) + сзозК. + eso ky; 
{Ro}, {R3}; оо (су + cakz) + c303kz + eso ky; 
{Ro}, {Ва}; оо (си + cokz) + сзозК. + csoik,; 
{Аз}, {R4}; оо (су + c2k;) + cacsk;; 

Q; {R2}, {R4}; до (су + сәк) + caosk;; 

{R2}, {Re}; оо (οι + с2К.) + c303kz + esi ky; 
{R2}, {Rs}; оо (су + ekz) + esoskz + σὐσι Κα; 
{Ra}, {Re}; со (су + с2К.) + c303kz + csi Κα; 
{R4}, {Rs}; оо (ει + cokz) + сзозК. + сотку; 
{Re}, {Rs}; оо (c1 + cokz) + c303kz; 
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Го; {С2.|000}, {C2y|000}, {1|001}, 7; Centrosymmetric; without SOC 


Z; 


C100 + c202kz; 


; €100 + €202k;; 


C100 + c203k;; 
C100 + c202kz; 
C100 + c202kz; 
C100 + c202kz; 


C100 + c202kz; 


; C100 + €202k;; 


(οι + coky)oo 


C302 ky 


οι + caky)oo 


C302 k; 


( 
(οι + ca ks )oo 
( 


c302ky 


οι + cokz)oo 


c302k, 


c401 Ez; 
c401K;; 
c401 Ez; 


C401 k;; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо (ει + coky) + c303ky; 
{Ri}, {R3}; co (οι + c2ky) + esosky + csoik;; 
{Ri}, {Ra}; со (οι + ску) + esosk, + eso Κα; 
{52}, {R3}; со (ει + ον) + сзозЁу + corks; 


{R2}, {Ra}; оо (οι + c2ky c303ky + c501kz; 


{21}, {R3}; co 
{R1}, {Ва}; оо 
{R2}, {Ез}; co 
{R2}, {Ва}; оо 
{Из} {Ка}; оо 


сү + cokz) + сзозК. + c501kz; 


C1 cok.) + сзозК» 4 c501ky; 


сі + cokz) + c303kz + csoiky; 


ει + 6210.) + сзозК. + esoi Es; 


( ) 
( ) 
( ) 
( ) 
( ) 
{R3}, {Ra}; со (οι + соку) + esosky; 
D; {Ri}, {R2}; оо (ει + coky) + c303ky; 
{Ri}, {R3}; оо (су + caky) + сзозКу + csoik;; 
{R1}, {Ra}; оо (οι + coky) + c303ky + οδσιζα; 
{R2}, {R3}; со (су + coky) + сзозКу + ο6σι Κα; 
{R2}, {Ra}; оо (οι + caky) + c303ky + σβσι Κα; 
{R3}, {Ra}; со (οι + coky) + esosky; 
X; {Ri}, {R2}; со (су + coke) + сзозКа; 
{Ri}, {R3}; оо (су + coke) + c303ke + соли; 
{Ri}, {R4}; оо (су + coke) + сзозКь + caGik;; 
{R2}, {Πα}; σο (οι + Coke) + сзозКь + c401kz; 
{R2}, {R4}; оо (сл + ekz) + cg03k2 + σοσι ky; 
{R3}, {Ra}; оо (сл + coke) + сзозКа; 
С; {Ri}, {R2}; со (су + coke) + сзозКа; 
{Ri}, {R3}; оо (су + coke) + сзозК» + csoiky; 
{Ri}, {Ra}; оо (ει + coke) + esosks + c401kz; 
{R2}, {Ез}; σο (οι + Cake) + сзозЁ + c401kz; 
{Ro}, {R4}; оо (οι + coke) + сзозКь + eoi Ky; 
{Rs}, {Ra}; оо (су + coke) + сзозКа; 
A; {Ri}, {Πο}: оо (су + cokz) + c303k23 
{Ri}, {R3}; со (су + cək;) + c303kz + c501kz; 
{R1}, {Ra}; оо (су + с.) + сзозК + c501ky; 
{R2}, {R3}; оо (ει + cək;) + сзозК. + eso1 ky; 
{R2} , {Ra}; оо (су + с2К.) + сзозК. + csoik;; 
{Rs}, {Ra}; оо (су + с2К.) + cacsk;; 
H; (Fi) , {Πο}; σο (ει + cək;) + eaosk;; 
{Ri}, {R3}; оо (су + с.) + esoskz + esci ka; 
{Ri}, {R4}; оо (су + cokz) + c303kz + сѕо1 ky; 
{R2}, {Ез}; оо (οι + cakz) + csosk; + csi ky; 
{R2}, {Ва}; оо (су + c2k;) + caosk; + esci Κα; 
{R3}, {Ra}; оо (су + c2k;) + c303kz; 
Q; {Ri}, {Πο}; со (ει + cokz) + eaosk;; 
{Ri}, {R3}; оо (су + ο.) + esoskz + esci ka; 
{Ri}, {R4}; оо (су + cokz) + c303kz + eso ky; 
{R2}, {R3}; оо (ει + cokz) + c303kz + e501ky; 
{R2}, {R4}; oo (οι + ekz) + caosk; + esci Κα; 
{R3}, {Ra}; со (су + c2k;) + сзозК.; 
G; {R1}, {Πο}; eo (су + cək;) + eaosk;; 
( ) 
( ) 
( ) 
( ) 
( ) 


Οι + cək;) + c303kz; 
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Го; {C2z|000}, {C2y|000}, {1220}, T; Centrosymmetric; without SOC 


Y; 


€100 + c202ky; 


s C100 + c202ky; 


C100 + c2o2kx; 


; C100 + C202k2; 


C100 + c2o2kx; 


; C100 + С202Кх; 


C100 + c202ky; 


‚ C100 + c202ky; 


C100 + c202kz; 


‚ C100 + C202kz; 


C100 + c203k;; 


; C100 + C202kz; 


οι + caky)oo 


C301 Κα 


еї + coky)oo 


C301 kg 


Cı + σαΚο)σο 


οι + coke )oo 


c301ky 


c301ky 


οι + cək;)oo 


C302 Κα 


Da х х “ х м 


οι + сок: )со 


C301 Κα 


c402k;; 
c402kz; 
c402k;; 
c402kz; 
C401 ky; 


C402 Ку; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; до (οι + coky) + c303ky; 
{R1}, {Аз}; оо (οι + c2ky) + сзозКу + csoik;; 
{Ri}, {R4}; оо (су + coky) + esosky + eso1 Es; 
{R2}, {R3}; до (ει + coky) + сзозКу + eso Ка; 
{R2}, (Fa) ; оо (сл + e2ky) + c303ky + csoik;; 
{Вз}, {R4}; оо (су + coky) + cg03ky; 

В; {Ri}, {R2}; до (ci + eoky) + c303ky; 
{Ri}, {Аз}; со (οι + соку) + сзозКу + csok;; 
{Ri}, {R4}; оо (с + coky) + сзозКу + es01 Es; 
{R2}, {R3}; до (ει + coky) + сзозКу + eso ka; 
{R2}, (Fa) ; оо (сл + e2ky) + c303ky + e501kz; 
{R3}, (Fa) ; оо (су + с2Ку) + сзозКу; 

X; {Ва}, {R2}; оо (с сок) + сзозКь; 
{R1}, {R3}; оо (су + coke) + сзозКе + ссі; 
{Ri} , {Ra}; оо (οι + сок.) + caosks + caci ka; 
{R2}, {R3}; со (ει + сок.) + сзозКь + cai Ez; 
{R2}, {R4}; со (c1 + с2К») + сзозКа + c501ky; 
{R3}, {R4}; оо (с со) + e303Es; 

А; {R1}, {R2}; оо (c Ca ks) + сзозКь; 
{R1}, {R3}; оо (са + coke) + сзозКе + ссі; 
{R1}, (Ra) ; оо (οι + сок.) + cacsk; + cac1k;; 
{R2}, {R3}; со (οι + сок.) + сзозКь + c401kz; 
{Ro}, {R4}; оо (су + cake) + сзозК» + c501ky; 
{Аз}, {R4}; оо (су + coke) + сзозКа; 

A; {R1}, {R2}; оо (су + с.) + c303kz; 
{R1}, {Аз}; оо (су + c2k;) + сзозК. esci Κα; 
{Ri}, {R4}; со (а + cək;) + сзозК. + eso ky; 
{Ro}, {R3}; оо (су + cakz) + c303kz + eso ky; 
{Ro}, {Ва}; оо (си + cokz) + сзозК. + ο5σ! Κα; 
{Аз}, {R4}; оо (су + c2k;) + cacsk;; 

Q; {R2}, {R4}; оо (ci + с2К.) + сзозК.; 
{R2}, {Ав}; оо (с + c2k;) + caosk; + esci ka; 
{R2}, {В}; оо (ει + c2k;) + cacsk; + esi ky; 
{R4}, {Re}; оо (c1 + с2К.) + c303kz + esi ky; 
{Ra}, {Rs}; оо (οι + с2К.) + esoskz + esci Κα; 
{Re}, {Rs}; оо (c1 + cokz) + c303kz; 
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7. SG 51-60 


Го; {02.1002}, {C2,|000}, {1000}, 7; Centrosymmetric; without SOC 


Z; 


Е; 


А; 


; Rs; 


Uis, Ra}; 
(He, Rs}; 
{R2, Ra}; 
(He, Rs}; 


C100 + σος; 
C100 + σος; 
C100 + C202kz; 
C100 + C202kz; 
C100 + C202kz; 
C100 + c202kz; 
C100 + c202k;; 


C100 + C202kz; 


οι + с2Ку)оо А 


οι + coky)oo 4 


Г c301kz; 


Г C301 κα; 


Ci + caks)o00 


σι T coke 00 


(c301 


prp 


CiT coke σο 


) 4 
Ci + cokz)oo 
) 4 


a 
(c301 
z 


c402)k;; 


C301 + c402)k;; 


c402)kz; 


C301 + c402)k;; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; со (c1 + c2ky) + c303ky; 
Un) {Rs}; со (ει + c2ky) + c303ky + c501kz; 
{R1}, {Ra}; oo (οι + coky) + сзозКу + cgo ks; 
{Ra} {R3}; со (ει + οφ) + c303ky + eso Ка; 
{R2}, {Па}; oo (σι + caky) + c303ky + cs01kz; 
(is) {Ra}; со (ει + Coky) + c303ky; 

D; (a) {R2}; со (ει + соу) + c303ky; 
{R1}, {Rs}; со (ει + c2ky) + c303ky + c501kz; 
{R1}, {Ra}; oo (οι + coky) + сзозКу + c501ka; 
{R2}, {R3}; со (ει + Coky) + c303ky + сБо1 Ка; 
{R2}, {Ra}; oo (су + соу) + сзозКу + cs01kz; 
(is) {Ra}; со (ει + οφ) + c303ky; 

X; {Rı}, {R2}; со (сі + Coke) + сзозЁх; 
Un) {Rs}; со (сі + Coke) + сзозКа + c501ky; 
{R1}, {Ra}; со (σι + с2К») + e363ks + c401kz; 
{R2}, {R3}; со (сі + Coke) + сзозКа + c401kz; 
{R2}, {Па}; со (сі + Coke) + сзозКа + c501ky; 
{Rs}, {R4}; со (сі + с2К») + сзозКа; 

С; (a) {R2}; со (сі + coke) + сзозКь; 
Un) {Rs}; со (сі + Coke) + сзозКа + c501ky; 
Un), {Па}; со (сі + Coke) + сзозКа + c401kz; 
{R2}, {R3}; со (ει + Coke) + c303k2 + c401kz; 
{Ro}, {R4}; со (σι + Κα) + cg03ke + cs01ky; 
{Rs}, {Ra}; oo (Οι + Cake) + сзозКа; 


E; Uis; Ra} D { Вв, Rs} ; οι Γο,ο εν 2 420,5 [cialis ok; E k; (с ο Γι T ci,sTi2)] T ky (сәГ1,1 т сзГі,2) ; 
А; (Fa, Βα}, (Re, Rs}; а Гоо + У, 0з [Ci 1 Tioke + ke (Ουρι: + сьзГь2)] + ky (Гі + сзГ1,2); 


A; {R1}, {R2}; σο (οι + c2k;) + caosk;; 
{Ri}, {Ra}; бо (су + с2К.) + c303kz + cso1k;; 
{Ri}, {Ra}; со (οι + cokz) + c303kz + eso ky; 
{R2}, {Rs}; со (σι + ο.) + c303kz + C501 ky; 
{Ro}, {Ra}; со (сі + cokz) + c303kz + ορσιΚα; 
{Ез}, {Ra}; со (сі + cokz) + c303kz; 

A; {Ri} {Ro}; со (сі + ος) + c303kz; 
{Ri} {R3}; со (сі + cokz) + c303kz + ορσιΚα; 
{Ri} {R4}; со (сі + cokz) + c303kz + σσ! ky; 
{Ro}, {Rs}; со (сі + cokz) + c303kz + csoiky; 
{Ro}, {Ra}; со (сі + ος) + c303kz + ορσιΚα; 
{Ез}, {Ra}; со (сі + cokz) + c303kz; 

Q; {Ri}, {Πο}; oo (сл + cakz) + c303kz; 
{Ri} {R3}; со (сі + cokz) + c303kz + ορσιΚα; 
{Ri} {Ra}; со (сі + cokz) + c303kz + csoiky; 
{Ro}, {Rs}; со (сі + cokz) + c303kz + csoiky; 
{Ro}, {Ra}; со (сі + ος) + c303kz + ορσιΚα; 
{Ез}, {Ra}; со (сі + cokz) + c303kz; 
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G; {R1}, {R2}; оо 
{В}, {R3}; co 
{В}, {Ва}; оо 
{R2}, {R3}; оо 
{R2}, {Ва}; оо 
{Из}, {Ва}; оо 


SG 52 


€303k;; 


C303k; + Ο5σι Κα; 


C303 Kk; C501 ky; 


C303 КЁ» C501 Κυ; 


c303kz + c501 ks; 


€303k;; 


Го; {C22|004}, {C2,|000}, (7|3 30), 7; Centrosymmetric; without SOC 


Y; 


Tao; 

Rs; 

Rio; 

{ о, Rio}; 
Rs; 

Rio; 


σισο 
σισο 
σισο 
σισο 
σισο 


C100 


с1Го,о + с2Го,2 + essi, + D Ci iT i 2kz; 


(с 4 
(αι 4 
C100 
C100 
C100 


C100 


+ c202ky; 
+ c202k,; 
+ c202kz; 
+ c202kz; 
+ c202kz; 
+ с202К.; 


z 
τα 


¿== 
+ σος; 
+ с202К.; 
+ σος; 
+ ΦσοΚ.; 


 с2Ку) оо 4 


οιΚῆ)σο E 


г coky)oo 


(c301 


F с2Ку) о 


ш coky)oo =| 


(c301 


Г c301kz; 


г (co03kx T c301ky)kz; 


г 5 cik? Joo + (cəocsk, + C30 ky kz; 


F c301ky + сасок; 


C402)k;; 


C402)k;; 


- caks)o00 + c301ky + Cc403k;; 


C402)k;; 


C402)k;; 


c401 ky; 


C402Kky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; со (ει + coky) + c303ky; 
{Ri}, {R3}; со (ει + соу) + c303ky + cso1k;; 
{Ri}, {Ra}; со (ει + ον) + c303ky + csoiks; 
{R2}, {R3}; со (σι + c2ky) + c303ky + c501 ka; 
{R2}, {R4}; со (ει + caky) + c303ky + eso ks; 
{Rs}, {Ra}; со (ει + c2ky) + c303ky; 

Р; (Fio, Rs}, {Ва, Re}; с1Го,о + У), оз [cia i oky + kz (cioTíi + ciaTi2)] + ke (Για + сзГ1,2); 

Σ; [Fa], {R2}; oo (οι + coke) + c303kz; 
{R1}, {Rs}; oo (οι + οσα) + сзозКь + coi ky; 
{R1}, {Ва}; σο (ει + cə2kx) + сзозЁ» + caorkz; 
{R2}, {R3}; σο (ει + c2kz) + caosa + caorkz; 
{R2}, (Fa); со (οι + coke) + сзоз + esci ky; 
{R3}, {R4}; со (с Ca ks) + c303ka3 

A; (Ra, Ra}, (Eo; Rs}; с1Го,о + УХ 9,5 [cii ok; + k; (ci oTi + сёзГ+,2)] + ky (CoV 1,1 + сзГ1,2); 

А; {Ri}, {R2}; со (ει + cakz) + c303kz; 
{Ri}, {R3}; со (οι + cokz) + c303kz + Ο5σι Κα; 
{Ri}, Uu); oo (οι + cakz) + c303kz + eso ky; 
{R2}, {Rs}; oo (су + cakz) + c303kz + eso ky; 
{R2}, {Ra}; со (ει + cakz) + сзозК. + с501Ка; 
{R3}, {R4}; со (ει + cakz) + csosk;; 

Q; {R2}, {Ra}; σο (οι + сз.) + caosk;; 
{Е}, {Re}; со (ει + cokz) + сзозК. + escis; 
{Ro}, {Rs}; со (су + cək;) + сзозК. + cso1ky; 
{Ra}, {Re}; oo (οι + Cokz) + c303kz + cso1ky; 
{Ra}, {Rs}; со (сі + с2К.) + сзозК. + сусь; 
{Re}, {Rs}; oo (су + сг.) + c303kz; 
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Го; {C2z|005}, {C2y|000}, (7|200), 7; Centrosymmetric; without SOC 


У; Rs; 
Rio; 

Z; Rs; 
Rio; 

U; Rs; 
Rio; 

T; Rs; 
Rio; 

S; Rs; 
Вло; 

В; Rs; 
Вло; 

P; Rs; 

B; Rs; 

C; Rs; 

Е; Rs; 

А; {В>, R4 
(fts, Rs 

H; Rs; 

Q; Rs; 


σο 
σο 
σο 
σο 
σο 


σο 


πη c202ky; 
τ c202ky; 
+ c202kz; 
+ c202kz; 


+ c202kz; 


+ c202kz; 


Γ τ, c;k2)oo "e 


Γ ‘pe cik?)oo T 


C100 + c202ky; 


C100 + c202ky; 


г M cik?)oo0 + 


EL. αλθσο + 


(οσα Κα + c301ky)kz; 
(οσα ία + c301ky)kz; 


(c203kz + c301ky)kz; 
(οσα Κα + c301ky)kz; 


Е Coky)oo + c301kz; 


+ coky) 
+ coke) 
+ cok) 
) 


г cok, 


со + c301kz; 
со + c301ky + c402kz; 
со + c302kz; 


со + (c301 — ca02)k;; 


Е ο2Κα)σο + (c301 — c402)kz; 


- cokz)o0 + (σα ος + c401 ky; 


Е cokz)o0 + σασα ks + cac ky; 
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Accidental degeneracies on high symmetry line 


A; (R) {R2}; со (сі + οφ) + сзозКи; 
{R1}, {Rs}; со (ει + c2ky) + c303ky + c501kz; 
{R1}, {Ra}; со (σι + c2ky) + c303ky + c501kz; 
{R2}, {R3}; со (ει + c2ky) + c303ky + csoik,; 
{R2}, {R4}; со (сі + c2ky) + c303ky + c501kz; 
{Rs}, {Ва}; со (ει + соу) + c303ky; 

D; (ay {R2}; со (ει + соу) + c303ky; 
{R1}, {Rs}; со (ει + c2ky) + c303ky + c501kz; 
{Ri}, {Ra}; oo (сл + caky) + сзозКи + corks; 
{R2}, {R3}; со (ει + c2ky) + c303ky + eso Ка; 
{R2}, (Ray; со (ει + соу) + c303ky + csoik;; 
{Rs}, {Ra}; со (сі + οφ) + c303ky; 

3; {Ai} {R2}; со (οι + coke) + c303ke; 
{Ri}, {Rs}; со (сі + Coke) + сзозКа + c501ky; 
{Ri}, {Ra}; со (сі + Coke) + сзозКа + cani ke; 
{Ro}, {Rs}; со (сі + Coke) + сзозКа + coi ke; 
{А2}, {Ra}; со (οι + coke) + сзсз. + esci ky; 
{Rs}, {Ra}; со (сі + с2К») + сзозКа; 


А; (Ro, Ra}, (Ho, Rs}; с1Го,о + 27, 04 [οι Ti ok, + κα (сь,2Гёл + св,3Г+,2)] + Ку (сәГ1,1 + сзГ1,2); 
A; {Ri}, {Ro}; со (сі + cokz) + c303kz; 
{Ri}, {Rs}; oo ( ) 
{Ri}, {Ва}; oo ( ) 
{Ro}, {R3}; oo ( ) 
{Ro}, {Ra}; oo ( ) 
{Rs}, {Ra}; oo ( ) 
G; {Ri}, {Re}; σο (οι + с.) + caosk;; 
( ) 
( ) 
( ) 
( ) 
( ) 


c303kz + cs01 Κα; 


c303kz C501 ky; 


c303kz + esci ky; 


c303kz + esci ks; 


€303k;; 


{R1}; {Rs}; σο 
{Ri}, (Ray; σο 
{R2}, {Rs}; σο 
{Ra}, (Ray; σο 
{Rs}, {Ва}; σο 


c303k,z C501 kz; 


сзозК. + esci ky; 


сзозК. + csoiky; 


c303kz + esci Κα; 


c303kz; 
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Го; {C22|004}, {C2y|000}, {11020}, 7; Centrosymmetric; without SOC 


X; Rs; C100 + С202Ка; 
Rio; C100 + С202Ка; 
2; Rs; C100 + c205k;; 
Rao; с100 + c2o2k;; 
U; (Ro, Rio}; ειΓοιο + cəlook; + сзГзлу + У Giai ok; 
Т; Hs; C100 + c202kz; 
Rio; C100 + c202kz; 
S; Rs; C100 + C202kz; 
Έιρ; C100 + €202ks; 
R; (Ro, Вю}; σιΓοιο + с2Го,2 + єзГз,1Ёу + Vint ciiTiaks; 
D; Rs; αι + coky)oo + caoa ks + сдох; 


P; (Ro, Re}; 
{Ra, Rs}; 
B; Rs; οι + coky)oo + esci k;; 


( 
(οι + coky)oo + (e301 + c402)kz; 
( 
( 
E; (Ho, Ra}; (a + cəkx)oo + (e301 + c402)kz; 
( 
( 
( 
( 
( 


ἘΠ az coky)oo (c301 C402)k;; 


{Re, Rs}; 
A; {Ro, Ra}; 
{ Re, Rs}; 
Q; Rs; 
С; Rs; 


οι + coke )oo + (ο3σι + c402)k;; 


σι + cokz)oo + (c301 + c402)k;; 


οι + caks)o00 + (c301 + C402)k;; 


сл + c3kz)o0 + σ2σι Κα + caa ky; 


Οι + c3kz)o0 + cəo1k, + c403ky; 
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Accidental degeneracies on high symmetry line 


A; 


m 


{R1}, {R2}; 
{В}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {R4}; 
{R2, Re} { Еа, Βα}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
{Ri} (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
Un) {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R2, Ва} (Re, Rs}; 
(Ho, Ra}, (Ro, Rs}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{Ra}, {Ra}; 
{R3}, {Ва}; 
{Ri}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


оз [CiT ak; + kz (cio + @¿al'¿2)] + Κα (cəl'u + сзГ1,2); 


-Οι,9Γο,2)] 4 


σο (οι coky) c303ky; 

00 (οι coky) c303ky C501kz; 
σο (οι coky) c303ky C501 Κα; 
σο (οι coky) c303ky C501 Κα; 
00 (οι coky) c303ky 050! Ez; 
σο (οι coky) c303ky3 

с1Го,о + У, 

00 (οι ορ Κα) сзозКа; 

σο (οι coke) c303ke + C501 ky; 
00 (οι ορ Κα) C303 Κα + CaG1k;; 
σο (οι coke) c303ke + caoikz; 
00 (οι cokz) c303kez + C501 ky; 
σο (οι ορ Κα) C303k;; 

σο (οι coke) сзозКа; 

σο (οι Ο2 Κα) c303ky + C501 ky; 
00 (οι cokz) c303ke + caoikz; 
00 (οι ορ Κα) c303ke + c401 κα; 
σο (οι ορ Κα) caG3k, + C501 ky; 
σο (οι Ο2 Κα) Ο3σα (Κα; 

с1Го,о + 2 7, 9 3 [ciiT'ioks + kz (с; оГ, 4 
cilo,o + > воз [ei Lu ok; + k; (cio, + 
со (сі + cokz) + сзозЕ,; 

σο (Οι + cək;) + caosk; + C501 s; 
со (ει + с2К.) + caosk; + сво ky; 
σο (οι cokz) c303kz C501 ky; 
00 (οι cokz) c303kz C501 Κα; 
со (οι + ο.) + сзозК.; 

со (су + ο) + c303kz; 

σο (сл + cakz) + c303kz + esa Κα; 
oo (ει + с2К.) + сзозК. + сво ky; 
σο (οι cokz) c303kz C501 ky; 
00 (οι cokz) c303kz C501 Κα; 
со (c1 + cokz) + c303k2z; 


г Ку (coT4,1 = 


+ ci,3T'i,2)] 4 


Е сзГ1,2) ; 


m ky (coT1,1 + 


Е сзГ1.2) ; 
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Го; {C22|000}, {C2y| 440}, (1|000), 7; Centrosymmetric; without SOC 


У; Hs; C100 + c202ky; 
Rio; C100 + c202ky; 

Xi Rs; C100 + c202ke; 
Πιο; C100 + Ο2σα κα; 

U; Rs; C100 + 205; 
Tao; C100 + c2o2k;; 

T; Hs; C100 + с202Ку; 
Rio; C100 + c202ky; 

S (Ro Ra}; (a+, G ki)oo + (σι + сзо2)КьКу; 
{Re, Rs); (ει + У cik2)oo + (ο2σι + ca02) ks ky; 
{Rio, Riz}; (ει + Z, cik? )oo + (σι + ca02) ks ky; 
{Ria, Ris}; (а + 35, cik?)oo + (сос + c302) ks ky; 

В; (Ro, Ra}; (а ΕΣ}, οιῶῆ)σο + (e201 + cs92)ksky; 
{ Е, Rs}; (а + У, cik2)oo + (e201 + сзо2) К» ky; 
{Rio, Riz] (a + Wi, cik2)oo + (c201 + c302)kzky; 
{Ria, Ris}; (ει ΕΣ, εικ)σο + (c201 + e302) ks ky; 

Di (Ro, Ra}; (е + c2ky)oo + (e301 + C102) ks; 

{[ο, Rs}; (οι + coky)oo + (c301 + c402)kz; 

P; {Ro, Ва; (су + caky)oo + (e301 + C102) ke} 
{Re, Rs}; (οι + caky)oo + (e301 + C102) Κα; 

C; (Ro, Ва}; (cake + ci)oo + (e301 + C102) ky; 
(Re,Ra); (coke + ci)oo + (c301 + c402)ky; 

E; (Ro, Ra}; (ок. + ci)oo + (6301 + c402)ky; 
ÍR e, Rs}; (coke + ci)oo + (e301 + c402)ky; 

H; Rs; (cok, + σι)σο + Сзо1 ky; 

Q; (Ro, Ва}; (а + c2kz + iL, οικῖ)σο + (C301 + c402)kaky 
(Ho, Ra); (οι + сок. + X7, cik? Joo + (c301 + εισο) καν 

G; Rs; (cokz + σι)σο + cadi Κα; 
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Accidental degeneracies on high symmetry line 


A; 


Q; 


c303ky; 


c303ky 650! kz; 


c303ky C501 Κα; 


c303ky + cso1ks; 


c303ky + cso1kz; 

c303ky; 

[ci iL ok; + ke (cio Ti + ciaTi2)] + ke (cəl 1,1 ορ Γιο); 
[ci Ti ok, + ke (ci Γι + ciaTi2)] + kz (oTi, + сзГ1,2); 


c303ky3 


c303ky + cso1k;; 


c303ky C501 Κα; 


c303ky + cso1ks; 


c303ky 050! Ez; 
c303ky3 


c303kx; 


сзозКа + с501Ку; 


C303kx + caoikz; 


c303ke + caorkz; 

c303kx + с501Ку; 

сзсз; 

[ci iL ok; + ky (cio Dii + с, зГг,2)] + k; (CoP 1,1 ορ Γιο): 
[ci aT ioka + Ку (οι Γει + οι 3Г+,2)] + К. (cali + сзГі,2); 


caosk,; 


C303 Kk. | C501 ky; 


€303k, + c401K;; 


сзсз t c40 kz; 
c303ky, + C501 ky; 
СзозКа; 


€303k;; 


c303kz + Ο5σι Κα; 


c303kz C501 ky; 


c303kz C501 ky; 


Un), {R2}; oo (οι + caky) 
{R1}, {Rs}; oo (ει + c2ky) 
Un). {Па}; oo (οι + c2ky) 
{R2}, {R3}; со (ει + coky) 
{R2}, {Ra}; со (ει + c2ky) 
{Rs}, {R4}; oo (οι + c2ky) 

; (Ho, Ra}, { Re, Rs}; с1Го,о + > 08 
Ui», Ra}, (Fio, Rs}; с1Гоо + $256 
Un), {R2}; oo (οι + caky) 
Un), {Rs}; oo (οι + caky) 
{Ri}, {Ra}; oo (οι + caky) 
{Ro}, {Rs}; со (ει + coky) 
{R2}, {Ra}; oo (ει + caky) 
{Rs}, {Ra}; oo (οι + caky) 
{Ri}, {R2}; oo (Οι + coke) 
{Ri}, {Rs}; oo (Οι + coke) 
{Ri}, {Ra}; oo (Οι + coke) 
{R2}, {Rs}; со (Οι + coke) 
{R2}, {Ra}; oo (Οι + coke) 
{Rs}, {Ra}; со (Οι + coke) 
(Ho, Ra) , (Ro, Rs}; οιΓοι + Juss 
(Ho, Ra) , (Ro, Rs}; cil'oo + 2-3 
{Ri} {R2}; со (ει + coke) 
{Ri} ; Uis) ; σο (ei cok) 
{Ri} ; {Ra}; σο (οι cok.) 
{Ro} > Uis) ; σο (οι cok.) 
{Ro}, {Ra}; со (οι + coke) 
{Rs}, {Ra}; со (οι + ск) 
Lm) {R2}; oo (οι + Cokz) 
{Ri} ; Uis) ; σο (ei cokz) 
{Ri}, {Ra}; oo (οι + c2k;) 
{R2}, {R3}; oo (οι + c2k;) 
{R2}, {R4}; со (οι + c2k;) 
{Rs}, {Па}; oo (οι + οκ.) 
{R2, Ra} ,{ Re, Rs}; οιΤοιο +2; 0з 


сзозК» + esci ks; 
c303kz; 


ci Al; ok; + ke (coT'1,0 + caT2,3) + Ку (cali, — οΡΓ1 2) ; 
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Го; {C22|000}, {Сэ,| 510}, (7|2 33), T; Centrosymmetric; without SOC 


Y; Rs; 
Tao; 
Rs; 
Rio; 
Z; Rs; 
Tao; 
U; (Ho, Rio}; 
T; (Ho, Rio}; 
S; Rs; 
Tao; 
R; (Bo, Ra}; 
{ Ав, Rs}; 
{Вло, Riz}; 
{Ria, Ric}; 
Rs; 
P; {R2, Rs}; 
Ut, Re}; 
В; Rs; 
C; Rs; 
E; (Fo, Rs}; 
{ Ra, Re}; 
Rs; 
; {Ri, Ra}; 
{R2, Ёз}; 
Q; (Ri, Ra); 
{Аз, Ra}; 
G; {Ri, Ез}; 
{R2, Ra}; 


222 


C100 + c202ky; 
C100 + c202ky; 
C100 + C202k;; 
C100 + C202k;; 


C100 + c203k;; 


€100 + c203k;; 


cilo,o + X Ci,1T i2 ks + с2Го,2Ку 4 
ciTo,o + c2V0,2ke + ΣΣ 4 ciri 2ky 4 
οι 35s с?) о + cons ks ky; 
ει + У G k2)oo + c203 ks ky; 


οι + Gi 


k 
а +Y ck 


2)оо + (c201 + c302 
7}σο C201 + C302 

) 
2) 


σο C201 + C302 


ĉi + coky)oo 


(c301 + C402) ka; 


Cı + coky)oo 


сі + coke )oo 


(c301 + C402) ka; 


ει + coky)oo + c302ke + caorkz; 


сі + cokx)oo + c203ky; 


(c301 C402)ky; 


σι + cokz)oo 


(c301 C402)ky; 


αι + cək;)oo 4 


с + со. )со ^i 


αι + cək;)oo 4 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


с + со. )со "i 


сл + cək;)oo + cso2k,, + c401k;; 


[^ (c301 + C402) ky; 


г (c301 + C4102) ky; 


F caLa,1kz; 


z 2 

су + cok, + У G ki)oo + (c20: 
z 2 

ει + сок, + У G ki)oo + (οοσι 


г (c301 + C402) kx} 


г (c301 + C402) kx} 


t e303 1k;; 


)kok 

+ ( Jka ky 

ει + У cik?)o0 + (ο2σι + C302) ks ky 
cı + S V ciki)so + ( )К=Ё, 


Οι + coky)oo + C301 Κα; 


€302)k, ky; 


€3023)k, ky; 
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A; 


m 


H; 
Q; 
G; 


c303ky C501kz; 


C303 ky C501 Κα; 


c303ky + 6ρσιΚα; 


c303ky 650! Ez; 


{R2, Rs} , (Fa, Re}; с\Го,о + У, оз [L'iocia ky + ke (с 2Га + ci3Ti2)] + kz (с2Га,о + c3D2,3) ; 


C303k; + c501ky; 
сзозК + c401E;; 


сзсз + c401kz; 


c303kx + c501ky; 


{R2, Ез}, (Ra, Re}; с1Гою + У, оз [Госа + ky (ciri1 + ciaTi2)] + kz (с2Га,о + сзГо,з); 


сзозК» + esci ks; 


c303kz C501 ky; 


c303kz + cs01 ky; 


c303kz + cs01 Κα; 


{R1}, {R2}; со (c1 + c2ky) + c303ky; 

Un) {Rs}; со (οι + caky) 

Un), {Па}; oo (οι + caky) 

{R2}, {R3}; oo (ει + c2ky) 

{R2}, {Ra}; oo (ει + c2ky) 

(is) {Ra}; со (сі + Coky) + c303ky; 
0 

{Ri}, {R2}; Go (οι + coke) + сзозКь; 

Un), {Rs}; со (Οι + coke) 

{Ri}, {R4}; oo (Οι + coke) 

{R2}, {R3}; oo (ει + coke) 

{R2}, {R4}; oo (Οι + coke) 

{Rs}, {R4}; со (сі + coke) + сзозКа; 
0 

{Ri}, {R2}; Go (οι + cokz) + caosk;; 

{Ri}, {Rs}; oo (οι + c2k;) 

{Ri}, {Ra}; oo (οι + c2k;) 

{R2}, {R3}; со (οι + c2k;) 

{R2}, {Па}; oo (ci + c2k;) 

{Rs} {R4}; со (сі + cokz) + c303kz; 


{Ri, Ва} (Ro, Ез}; с\Го,о + 


{Кь, Ra) , (Fs, Ва}; σιΓοιο 4 


> 40,3 [ci iL; ok; + ky (ciii + cisTi;2)] d 


F ke (с2Гз,1 4 


F Σουτοια Gi 1D iokz + ke (с2Г1,0 + esT2,3) + ky (caa, + 65 


{R1, R3}, {R2, Ra}; eio η 


Κορ ιο): 
Гі); 


Γ РЭР [ci AT; ok; TE k; (c¿2l1a + ci,sT i2] T ky (ο νι - 


Е сзГ1,2) ; 
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Го; {C22|000}, (C2,| 440}, {1020}, T; Centrosymmetric; without SOC 


Y; 


H; 
Q; 
G; 


{Ro, Rio}; 
{Ro, Rio}; 
Rs; 

Rs; 

Uis, Ra}; 
{ Кв, Rs}; 
Uis, Ra}; 
{Re, Rs}; 
Rs; 

{55, Rs}; 
(Ri, Ёз}; 
Uis, Ra}; 


C100 + c202ky; 
C100 + c202ky; 
C100 + cə2o2kx; 
C100 + C202kz; 
C100 + ὥσοκα; 
C100 + C202kz; 
C100 + C202ky; 


C100 + C202ky; 


с1Го,о + e3TYo,2 Es + (сзГ1,2 + c4T2,2)ky; 
с1Го,о + сәГо,әЁ» + (сзГ1,2 + c4T2,2)ky; 


Ch T cok. σο T C301 ky; 
3 
οι + с5К.)Го,о + Уу 


3 


| сзо ks; 

| сзо1 ks; 
(c302 + c401)ky; 
(c302 + саст); 
(c302 + саст); 
(c302 + c401)ky; 


(ci Li aka + cio Tia ky); 


(c301 


C402) ka; 


(c301 


C4102) ka; 
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A; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Ri}, {Βα}; 
{Ri}, {Ra}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ra}; 
У; {Ri}, {R2}; 

{Ri}, {Rs}; 

{Ri}, {Ra}; 

{R2}, {Rs}; 

{R2}, {R4}; 

Uis) {Ва}; 


5 


A; {Rı}, {R2}; 
{Ri}, {R3}; 
im). (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
Us) {Ва}; 

A; {В} {R2}; 
{R1}, {R3}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, (Ray; 


{R2, Ra}, (Ro, Rs}; 
(Ho, Ra}, (Ro, Rs}; 


с1Го,о + оз [cil oRs + ky (cio ia 4 
с1Го,о +> 7, 9,3 [611 oks + ky (ci 2T ia 4 


F coky) + сзозКу; 
F coky) + c303ky + c501kz; 
F coky) + сзозКу + сѕс1 Κα; 
F caky) + сзозКи + сѕс1 Κα; 
F caky) + c303ky + c501kz; 
- coky) + c303ky; 
Е coky) + сзозКу; 
F coky) + c303ky + c501kz; 
Е caky) + сзозКи + сѕс1 Κα; 
Е coky) + сзозКи + сѕс1 Κα; 
H coky) + c303ky + csoik;; 
H coky) + c303ky; 
Ο2 κα) + c303ka3 
cok) + сзозКь + c501ky; 
cokx) + сзозКь + c401kz; 
coke) + сзозКа + c401kz; 
Ca ks) + сзозКь + сБо1 Ку; 
соь) + сзозКаь; 


со (c1 + coke) + сзозКа; 
00 (οι со Κα) C303 ka €501Ky; 
σο (οι cok.) Ca3CG3k, cao kz; 
00 (c сЕ) C303 Kk. c401 E; 
σο (οι сЕ) C303 ks с501Ку; 
00 (c сЕ) сзозКа; 
со (ει + с2К.) + csosk;; 
со (сі + cək;) + сзозК. + eso Κα; 
со (σι + Cokz) + сзозК. + сБо1Ку; 
со (сі + cək;) + сзозК. + eso ky; 
со (σι + c2k;) + сзозК. + esos; 
со (ει + c2k;) + c303kz; 


- ci al; 2)] 4 
F ci,3T'4,2)] 4 


- kz (coli 4 


Е сзГ1,2) ; 


t kz (с2Г1,1 4 


Е сзГ1,2); 


С; (Ri, Ез}, (Fo, Ra}; аГоо + 2 i-o, [c41 Ti ok; πο ο ον + ky (oTi + сзГ1,2); 


565 


SG 58 


202102.00016v1 


chinaXiv 


Го; {C22|000}, (C2,| 440}, {1001}, 7; Centrosymmetric; without SOC 


У; Rs; σισο + C202ky; 
Γιο; Ο1σο + c202ky; 
Xi Rs; C100 + C203k;; 
Γιο; C100 + c202k5; 
Zi Rs; c100 + 62022; 
Tao; €100 + €203k;; 
И; Rs; (οι + i, cik?)oo0 + (c203ky + cami kz)ks; 
Rio; (ει + ΣΟ; cik?)o0 + (c203ky + c301kz)kz; 
T; Rs; (οι + У), cik; oo + (e203ks + c301kz)ky; 
Rio; (ει + 355. cik?)00 + (созк. + c301kz)ky; 
S; (Ho, Ra; (οι +, cak?)o0 + (сот + ca02)ks ky; 
IR Re}; (οι + Di, ak? )o0 + (σι + c302)kzky; 
{ Вло, Riz}; (οι + У, cik? oo + (ο2σι + οὐσο) Κε ky; 
{Вла, Rie}; (οι + Dj_, cik? oo + (ο0σι + c302)kzky; 
В; Rs; (οι + 327, eik2)oo + esos ks ky 
Rio; (ει + 355, e k2)oo + esos ks ky 
Di (Ro, Ra}; (е + c2ky)oo + (c301 + c402)ka; 
{Βο, Πε}; {οι + caky)oo + (c301 + c402)ks; 
P; Rs; (οι + coky)oo + c301 ka; 
В; Bs; (οι + coky)oo + c302ke + cac kz; 
C; (Ro, Ra}; (су + cək+)oo + (e301 + C102) ky; 
(He, Rs}; (σι + σ1Κα)σο + (c301 + C102) ky; 
Е; Bs; (οι + coke )oo + сзо1 ky; 
A; Bs; (οι + coke )oo + сзо2Ку + cac kz; 
H; Rs; (ει + cokz)oo + сзо1 ky; 
Q; (Ro, Ra}; (αι + cake + У), cik?)o0 + (e301 + c402) ks ky; 
{Re, В}; (ει + coke + У, cik?)oo + (c301 + c402) К ky; 
G; Rs; (οι + cək;)oo + сзо1Кх; 
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Accidental degeneracies on high symmetry line 


c303ky; 


c303ky 650! kz; 


c303ky C501 Κα; 


c303ky + cso1ks; 


c303ky + cso1kz; 

c303ky3 

[ci iT ok, + ke (cio Tii + ciaTi2)] + k; (сГі ορ Γιο); 
сзсз; 

сзазКа + С501Ку; 

c303k2 + c401k;; 


сзсз + caoikz; 


сзозКа + σβσι Κι; 
c303kx; 
[cit Tioke + ky (cio Dii + ciaTi2)] + k; (c2r1,1 ορ Γιο): 


c303kz; 


сзозК» + esci ks; 


c303kz C501 ky; 


c303kz C501 ky; 


A; (R) {R2}; oo (ει + caky) 
{R1}, {Rs}; oo (ει + c2ky) 
Un). {Па}; oo (οι + c2ky) 
{R2}, {R3}; oo (οι + c2ky) 
{R2}, {Ra}; со (ει + c2ky) 
{Rs}, {Па}; oo (οι + caky) 

D; (Ro, Ra}, (Fe, Rs}; οιΓοιο + Dinos 

У; {Ri}, {R2}; oo (ει + coke) 
{Ri}, {Rs}; oo (Οι + coke) 
{Ri}, {Ra}; oo (Οι + coke) 
{R2}, {Rs}; со (Οι + coke) 
{R2}, {Ra}; со (Οι + coke) 
{Rs}, {Ra}; oo (Οι + coke) 

C; (Ra, Ra}, (Hi, Ев}; 2Гоо + У, 03 

А; {Ri}, {Ro}; со (οι + οκ.) 
{Ri}, {Rs}; со (οι + c2k;) 
{Ri}, {Ra}; oo (οι + c2k;) 
{R2}, {R3}; oo (οι + c2k;) 
{R2}, {R4}; oo (οι + οκ.) 
{Rs}, {R4}; со (οι + οκ.) 


Q; (Hao, Πα}, (He, Rs}; с1Го,о + 2 as 


сзозК» + esci ks; 
c303kz; 


ci AL; ok; + Κα (coT'1,0 + сзГ2,з) + ky (caV1,1 4 csT1,2) ; 
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Го; {C2z|000}, {Cay 


Y; 


σο 
σο 
σο 
σο 
σο 
σο 
σο 
σο 


E c202ky; 
E c202ky; 
"T^ сото Ёз; 
T C202kz; 
p C202 k5; 
Е C202k5; 


T c202ky; 


+ с202Ку; 
Бэ? 
БЭЛ: 
РУ) „ак 
ΕΣ, cik 


F coky)oo = 


2 
5 )00 + c393 ks ky; 
2 

συ + cacaks ky; 


2 
7 )00 + c303kaky; 


2 
συ + c303kaky; 


Г €301 ka; 


г coky)oo + 


Г C301 Κα; 


Е cokz)oo + c303ky; 


H cokz)oo + c303ky; 


Яй cokz)o0 


(c301 C402)ky; 


+ cakz)oo 


cok; 


cok; Уса cik2)oo 


230), {11220}, 7; Centrosymmetric; without SOC 


C402)kz ky 


C402)kz ky 
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Accidental degeneracies on high 


symmetry line 


A; (Ry {R2}; со (c1 + οφ) + сзсз; 
{Ri} {R3}; со (ει + c ky) + c303ky + csoikz; 
{Ri}, Uu); со (ει + соу) + сзозКу + esci Καὶ 
{Ro}, {Rs}; со (ει + Coky) + c303ky + c501kz; 
{R2}, (Ray; со (ει + соу) + c303ky + csoik;; 
{Rs}, {Ra}; со (ει + Coky) + c303ky; 

B; {ii} {R2}; со (σι + οφ) + сзозКи; 
{Ri} {R3}; со (ει + c2ky) + c303ky + c501kz; 
{Ri}, (Ray; со (ει + соу) + сзозКи + c501kz; 
{R2}, {R3}; со (ει + c2ky) + c303ky + csoik,; 
{R2}, (Ray; со (сі + соу) + c303ky + csoik;; 
(is) {Ra}; со (сі + οφ) + сзозКи; 

X; (Fa) {R2}; со (οι + coke) + сзозКь; 
{Ri} {R3}; oo (ει + Coke) + c303ke + cooky; 
{R1}, (Ray; со (сі + coke) + сзозК» + c401kz; 
{R2}, {R3}; со (ει + сәЁ®) + es03ks + caorkz; 
{Ro} {Ва}; oo (ει + Coke) + сзозКь + cooky; 
{Rs}, {R4}; со (сі + с2К») + сзозКа; 

A; [p {R2}; со (сі + Coke) + c303kz; 
{Ri} {R3}; oo (ει + Coke) + cacskx + cooky; 
{Ri}, {Ва}; со (сі + coke) + сзозК» + c401kz; 
{R2} , {R3}; со (οι + Coke) + caosk; + cao1k;; 
{R2}, {R4}; со (οι + Coke) + cans ks + cso1ky; 
{Rs}, {Ra}; со (су + Coke) + caosa; 

A; {R1}, {R2}; σο (οι + c2k;) + caosk;; 
{R1}, {Ra}; бо (су + cək;) + c303kz + esci Κα; 
(Ru {R4}; со (οι + cək;) + c303kz + c501ky; 
{R2}, {R3}; со (σι + ο.) + c303kz + c501ky; 
{R2} , {R4}; бо (су + cək;) + сзозЁ„ + esci ks; 
{Rs}, {Ва}; со (су + ο.) + c303kz; 


Н; (R5, Ra}, (Ro, R3}; са Гоо 4 
Q; (Fi, Ro} , (Fia, Ra}; с1Го,о + 
G; (f, Πα} ; (fis, Ra} 5 с1Го,о Е 


H Aras [cii Li ok; + ky (ciii + cisTi2)] + Kx (сәГ1 + 
F 08 Cil iokz + ke (ο Γ 1ο + сзГ2,з) + ky (cal 1,1 + cs 


Е сзГ1,2) ; 
T1,2); 


F Yo оз [G Ali ok; + k; (ci Tia + сё,3Г+,2)] + ky (e211 4 


Е сзГ1,2) ; 
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Го; {C22|000}, {Сэ,| +10}, {1202}, T; Centrosymmetric; without SOC 


Y; 


Q; 
G; 


(Ro, Rio}; 
(Ro, Rio}; 
(Ro, Rio}; 


; (Ro, Ra}; 


{Re, Rs}; 
Rs; 


{ Ro, Rs}; 
(Fa, Re}; 
Rs; 

Un, Ra}; 
{Π2, Ёз}; 
{Rs, Rs}; 
Rs; 


C100 
C100 
C100 
C100 
C100 
C100 
(αι Ч 


(οι ἡ 


+ с202Ку; 
+ с202Ку; 
+ cəo2kx; 
+ с202Кх; 
+ c202kz; 
+ c202kz; 
Е ов 
-У ав 


¿)oo + (созу + caca ks) ks; 


2)70 + (c203ky T c301kz)kz; 


2 
с1Го,о + c2T'o,2 ks + $5; 4 Ciis ky + сзГз,1Ё:; 
2 
с1Го,о + $55 cilike + с2Го,2Ку; 
2 
с1Го,о + eloke + 7; с Vio ky; 


σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 


σι 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


σι 


+ с2Ку)оо + (c301 + c402)kz; 
 с2Ку) оо + (c301 + c402)kz; 
 с2Ку) оо + c303kz; 
 с2Ку) оо + c302k2 + c401kz; 
+ cokz)oo + сзозКу; 

+ cokz)oo + (c301 + c402)ky; 
+ cokz)oo + (c301 + c402)ky; 
+ с2К.) оо + сзо2Ку + cac Ez; 
F cək;)oo + (c301 + c402)ky; 
+ cokz)oo + (e301 + c402)Kky; 
t eskz)V'0,0 + У, (Gil ia Ea + cioTiaky); 
Е Coke oo + C303ky; 
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Accidental degeneracies on high symmetry line 


A; (Ry {R2}; со (c1 + οφ) + сзсз; 
{R1}, {R3}; со (ει + c2ky) + c303ky + c501kz; 
{R1}, {Ra}; со (сі + c2ky) + c303ky + c501kz; 
{R2}, {R3}; со (ει + c2ky) + c303ky + соіа; 
{R2}, {Ra}; со (c1 + c2ky) + c303ky + cso1k;; 
{Rs}, {R4}; со (ει + coky) + c303ky; 


D; {R2, Ra}, (Re, Rs}; οιΓοο + У); оз [cin Ti oky + ke (cio Di + ci 3Di2)] + kz (Гіл + сзГ1,2); 


Σ; {Ri}, {R2}; со (ει + coke) + σασαΚα; 
{Ri} , {R3}; со (сі + Coke) + сзозКа + csoiky; 
{Ri}, {Ra}; со (сі + Coke) + c303k2 + caorkz; 
{R2}, {R3}; со (сі + Coke) + сзозКа + c401kz; 
{R2}, {R4}; со (сі + Coke) + сзозКа + c501ky; 
{Rs}, {R4}; со (сі + Coke) + сзозКа; 
C; {Rs}, {Rs}; с1Го,о + У, оз Cii oks + ΓΊ,ο (сә + ekz) + (саГо,з + сГл,з + свГз,з) ky + cz Voi κα; 


Е; (Ra, Rs}, (Ra, Вв}; с1Го,о + У, оз [Гьосьлв» + ky (ci oTi + сзГ+,2)] + k; (сГа,о + сзГо,з); 


А; {Ri}, {Ro}; со (ει + cakz) + сзозЁь; 
{R1}, {Rs}; со (σι + c2k2) + c303kz + c501kz; 
{Ri}, {Ra}; со (сі + ος) + c303kz + сѕс1 Ку; 
{R2}, {Rs}; со (сі + cokz) + c303kz + csoiky; 
{R2}, {Ra}; со (сі + ος) + c303kz + ορσιΚα; 
{Ез}, {Ra}; со (сі + cokz) + c303kz; 


A; (Fa, R4}, (Ro, Вз}; aloo + 3 oa [са Гьой= + ky (cio Ti + с зГа,2)] + ke (ό2Γ1,ι + e380 1,2) ; 
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8. SG 61-70 


Го; {С.|202}, {2,1120}, {1000}, 7; Centrosymmetric; without SOC 


Y; 


Q; 
G; 


Tao; 

Rs; 

Rio; 

Uto; Rio}; 
Uto, Rio}; 
Uto; Rio}; 
{ Rs, Rs}; 
{ ло, Rio}; 


; {Ro, Ra}; 


(fts, Rs}; 
{55, Rs}; 
Rs; 

Rs; 

{55, Rs}; 
Uis, Ra}; 
(Rs, Rs}; 
{R2, Ra}; 
{Re, Rs}; 
{55, Rs}; 
Rs; 


C100 + c202ky; 
C100 + c202ky; 
C100 + C202k;; 
C100 + С202Кх; 


€100 + C202kz; 


C100 + C202k-; 


с1Го,о + с2Го,2Кь + (caT1,2 + с4Г2,2) kz; 


с1Го,о + (с2Г1,2 + сзГо, 
саГо,о + (с2Г1,2 + cT, 
ei У) „с К?)Го,о + 
οι + ΣΤ, c k2)loo + 


, 


a)ky + c4To, 2k; 
2)k, + с4Го,2Ку; 
жа Ci Disks ky 4 
PR Ci Ais ks ky 4 


αι + с2Ку)оо + (e301 


C402) Κα; 


οι + caky)oo + (C301 
οι + coky)T0,0 + У. 
οι + с2Ку) 

οι + cəkx)oo + c301ky; 
οι + соЁь)Го,о + У. 


со + c301E;; 


C402)Es; 
(cili θα + cio Viakz); 


(οι Γι τον + cioTiakz); 


σι + ορ Κα)σο (c301 


c402)kz; 


C1 + cokz)oo (c301 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


) 
су + с2к,)Гоо + У, 
) 


сү + cək;)oo + σασ! Κα; 


C402)k;; 


οι + σ2Κε)σο + (c301 + c402)ky; 


ει + cək;)oo + (es01 + c402)ky; 


(cili κα + οι Γι αφ); 


ЭЭ 
pr? 


1 (ci. olii k;k; E 


г Ci, Tio kykz); 


1 (ci. olii ks ο E 


г ci 3T i o kk); 
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Accidental degeneracies on high symmetry line 


D; (Ro, Ra}, (Re, Rs}; οιΓοο + У); оз [Ci 1 Ti oky + ke (cio Di + ci 3Di2)] + kz (Гіл + сзГ1,2); 


c303ky C501kz; 


C303 ky C501 Κα; 


c303ky + 6ρσιΚα; 


c303ky 050! Ez; 


C303k; + c501ky; 
сзозК + c401E;; 


сзсз + caoikz; 


c303kx + с501Ку; 


(Fo, Ra} (Re, Rs}; Гоо + У), оз [οι Γιο + k; (C20 ia + cisDi2)] + ky (P11 + eT); 


сзозК» + esci ka; 


c303kz C501 ky; 


c303kz C501 ky; 


c303kz + cs01 Κα; 


A; {fi}, {R2}; σο (οι + coky) + сзозКи; 
{R1}, {R3}; oo (ει + c2ky) 
Un), {Па}; oo (οι + caky) 
{R2}, {R3}; oo (οι + caky) 
{R2}, {Ra}; со (ει + c2ky) 

{R3}, {R4}; со (ει + c2ky) + c303ky; 
0 

У; {Ri}, {R2}; бо (οι + coke) + сзозКь; 
Un) {Rs}; со (Οι + coke) 
{Ri}, {Ra}; oo (Οι + coke) 
{R2}, {Rs}; со (Οι + coke) 
{R2}, {Ra}; со (Οι + coke) 

{Ез}, {Ra}; со (сі + Coke) + сзозКа; 
A; А 

A; {Ri}, {Ro}; σο (οι + cokz) + c303kz; 
{Ri}, {Rs}; oo (οι + c2k;) 
{Ri}, {Ra}; oo (οι + c2k;) 
{R2}, {R3}; со (οι + c2k;) 
(Roy {Па}; oo (ci + c2k;) 

{Rs}, {R4}; со (сі + cokz) + c303kz; 


H; (fis, Ra} ; (Hie, Rs} ; сіГо,о + > 40,3 [ei LT ok; + Ку (οι ο Tia + ci,al i;2)] + Κα (ο 1 ι + caT1,2) : 
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Го; {C22|$04}, (2,] 530), {71450}, T; Centrosymmetric; without SOC 


Y; Rs; 
Rio; 
X; Rs; 
Tao; 

Z; Rs; 
Tao; 

U; {Ro, Ra}; 
{ Re, Rs}; 
{Вло, Riz}; 
{Ria, Ric}; 

T; Rs; 

Tao; 

5; (Ho, Rio}; 

В; (Ro, Rio}; 

D; Rs; 

P; (fia, Re}; 
Ut, Rs}; 

B; Rs; 

C; (f, Rs}; 
{R2, Ra}; 

E; (Ha, Re}; 
{ Ва, Rs}; 

А; (Ro, Ra}; 
{Re, Rs}; 

H; Rs; 

Q; {Rs, Rs}; 

G; (I5, Ез}; 
Uis, Ra}; 


C100 + c202ky; 
C100 + c202ky; 
C100 + C202k;; 
C100 + C202k;; 


C100 + c203k;; 


€100 + C202kz; 

οι + Ὁ Е cik? 
σι + үй Ж cik? 
Οι + Жн cik? 
с + У cik? 
Οι + Σα. cik? 
σι + een cik? 
с1Го,о + сзГз,1 + (с4Г1,2 + с2Г2,2)Ку; 


с1Го,о + c2D3,1 ks + сзГо,2Ку; 


kzkz 
Е.К. 
Κας 
k; k; 


Go + (с201 + c302 
со + (c201 + C302 
( 


Go + (C201 + C302 


puru Ал шә 


со + (c201 + сз02 


со + c203kykz 


“ο Dn жж м 
«ορ и ο κα < 


σο + c203kykz 


ει + coky)oo + cadi Κα; 


ει + caky + У, cik? )oo + (e301 + ca02)kskz; 
οι + coky + У, cik?)oo0 (c301 + c402)kzkz; 
ει + coky)oo + c301kz; 
οι + cakz)oo + (c301 + c402)ky; 
οι + с2Ё») 00 + (0301 + c402)ky; 

€ (c301 + ca02)kykz; 
ει + cok, +, e;k2)oo + (301 C402 )kykz; 


σι + соЁъ)со + (e301 + C102) kz; 


Οι + cokx)oo (c301 c402)kz; 
αι + cək;)oo + c301ky; 
сі + с2К.)Го,о + ΣΣ баз + cioT'iiky); 


) 
Cı + cək;)oo Е (c301 + C402) kx} 
) 


( 
( 
( 
( 
( 
( 
(ει + cok, + Y. cik2)oo 
( 
( 
( 
( 
( 
( 
( 


aq + cok, Oo + (c301 + C102) kx} 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Πο}: со (ει + ca ky) + c303ky; 

Un], {R3}; со (c1 + ca ky) + сзозКу + eso kz; 

{Hi} (Ray; oo (ει + Coky) + c303ky + eso Κα; 

{R2}, {R3}; со (οι + c2ky) + c303ky + csoiks; 

{Ro}, {Ва}; со (ει + c2ky) + c303ky + c501kz; 

{Аз}, {Ва}; со (οι + caky) + c303ky; 
P; (Fa, Re}, (Fia, Ra}; с1Го,о + У, оз Gil ioky + ke (с2Гал + сзГ1,2) + k; (саГл,о + c5U2,3) ; 
Σ; [Fa], [Fa oo (ει + coke) + σασα κα; 

Un], {Rs}; со (сі + с2К») + сзозКа + esi ky; 

{R1}, {Ва}; σο (ει + ekz) + сзозЁ» + caorkz; 

{R2}, {R3}; со (ει + ο κα) + c303k2 + cac kz; 

{R2}, {Ва}; со (οι + coke) + c303kx + esci ky; 

{R3}, {R4}; со (сі + сәЁх®) + сзозКа; 
C; {Ва, Ез} ,{R2, Ra}; cP 0,0 + У), оз [Cii ios + ky (с;,ә2Г + с зГг,2)] + kz (c2r1,1 + сзГ1,2); 
E; (Fio, Re}, (Fa, Re}; с1Гоо + У, оз 'iociiks + ky (ό2Γιι + сзГ1,2) + kz (саГл,о + с5Гэ,з); 
А; (Ro, Ra) , (Ro, Rs}; ciloo + 225 [ci AT; ok; + kz (οι Ti + cisT'i2)] + ky (oT, + сзГ1,2); 
A; {Ri}, {R2}; со (ει + cokz) + c303kz; 

{Ri}, {R3}; со (ει + cokz) + c303kz + escis; 

{Ri}, {Ва}; oo (c1 + cakz) + c303kz + eso ky; 

{R2}, {R3}; со (οι + cokz) + c303kz + c501ky; 

{R2}, {R4}; со (οι + cokz) + c303kz + сѕо1 Κα; 

{R3}, {Ва}; со (ει + ο.) + csosk;; 


G; {Ri, Rs}, (Ro, Ra}; аГоо + δα. [cia T üokz + ke (cio Ti + ciisio)] + Ky (CoP ij + сзГ1.2); 


SG 63 


Го; (C5.|003 ), {C2y|005}, (17/000), 7; Centrosymmetric; without SOC 


Zi Hs; C100  c203E;; 
Fio; C100 + cə2o2k;; 
T; Bs; C100 + c303E;; 
Tao; C100 + cə2o2k;; 
В; Rs; C100 + C202kz; 
A; Rs; (ci + cokx)oo + c301kz; 
B; (Ro, Ra}; (οι + coky)oo + (c301 + cao2)k;; 
Ute, Rs}; (ει + coky)oo + (ca01 + c402)kz; 
G; {R2, Ra}; (ει + coky)oo + (es01 + c402)kz; 
(Ro, Rs}; (οι + coky)oo + (e301 + c402)kz; 
E; Rs; (οι + cokz)oo + c301kz; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
D; {Ri}, {Ro}; 
X; {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
A; (uy {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Ез}, {Ва}; 


= 


B; (Ro, Raj { Re, Rs}; 
G; (Ro, Ra}, (Re, Πε]; 


F; {Ra} {ite}; 
{Ri}, {Rs}; 
{Ri}, {Ha}; 
{Ra}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 

C; (y {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


со (ει + c2ky) + c303ky; 
σο (οι coky) c303ky C501kz; 
σο (οι coky) c303ky C501 Κα; 
σο (οι coky) c303ky C501 Κα; 
со (οι coky) c303ky 050! Ez; 
σο (οι coky) c303ky; 
со (σι + c2k2) + c303kz; 
00 (οι cokz) c303kz C501 Κα; 
со (οι cokz) c303kz C501 ky; 
σο (οι cokz) c303kz C501 ky; 
σο (οι cokz) c303kz C501 Κα; 
σο (οι cokz) c303kz; 
oo (οι + cakz) + caosk; + σι (саке + esky) ; 
00 (οι ορ Κα) сзозКа; 
σο (οι ορ Κα) caG3k, + C501 ky; 
со (ει + Coke) + c303kz + c401k;; 
σο (οι coke) c303ke + c401 κα; 
00 (οι ορΚα) C303 Κα + C501 ky; 
σο (οι Ο2 Κα) Ο3σα Κα; 
σο (οι coky) c303ky3 
σο (οι coky) c303ky 050! Ez; 
σο (οι coky) c303ky C501 Κα; 
00 (οι coky) c303ky ορσιΚα; 
00 (οι coky) c303ky C501 kz; 
со (σι + coky) + сзсз; 
с1Го,о + У 9 3 [GAT ok; 4 
с1Го,о + > оз [cii T i, ok, 1 
00 (οι coky) c303ky; 
σο (C1 соку) c303ky C501 kz; 
Со (C1 coky) c303ky ορσιΚα; 
Со (C1 coky) c303ky C501 Κα; 
σο (C1 coky) c303ky 050! Ez; 
σο (C1 coky) c303ky3 

Cake 6βσα Κα; 


C2 k; 


C2 Κα 


сзозКа + c501 ky; 


C303K + caoikz; 


C2 k; 


C2 k; 


C2 Κα 


) 
) 
) 
) 
) 
) 


c303ke, | C401 Ez; 
сзозКа + с501Ку; 


€303Kx; 


НА. (с; ο Γι + cial i2)] 
НК. (cio Γι + ciiaTii2)] + 


- Κα (ο νι я 


Е сзГ1,2); 


Fk, (сәГ1,1 я 


Е сзГ1,2) ; 
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SG 64 


Го; {C2z|004}, {C2y|005}, {11340}, T; Centrosymmetric; without SOC 


Z; 


D; 


Rs; 

{R2, Ra}; 
{Re, Rs}; 
15, R2}; 


C100 + c202k;; 


C100 + C202kz; 


C100 + c202k;; 


C100 + C202kz; 


C100 + (оК + c3ky)o2; 


с 
с 


с 


C 
с 
C 


( 
( 
( 
( 
(c 
( 
( 
( 
( 


с 


ca Καν ΣΕ. cik2)oo + b. m σι(οι 1 Ks m 


Е ci ky)kz; 


ca ks Ку Nd cik2)oo == о σι(οι Ak; = 


F cakiz)oo + > (οι Aik; + οι οἶέψ)σι; 


F сак )со + c301kz; 


| cok 00 (c30 c402)kz; 


M cok 


со + (c301 + c402)kz; 


| cok 


00 (c30 c402)kz; 


v) 
v) 
v) 
v) 


г cok 


со + (c301 + c402)kz; 


+ cokz)oo + c301kz; 


H ci 2ky)kz; 
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Accidental degeneracies on high symmetry line 


A; 


= 


{R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
1] {R2}; 
Un), {Rs}; 
146] (Ray; 
{Ra}, {Rs}; 
{R2}, {Ва}; 
{Rs}, (Ray; 


; {Ri}, {Ro}; 


{R1}; {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{Ro}, (Ray; 
{Rs}, {Ва}; 
{R2, Ra} (Ro Ев}; 
{R2, Ra}, {Ев, Ев}; 
Iy {R2}; 
{R1}, {R3}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}; {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 


SG 65 


C2 Κα 


C2 k; 


C303K + caoikz; 


сзозКа + с501Ку; 


со (σι + c2k;) + c303kz; 
σο (οι cokz) c303kz C501 Κα; 
σο (οι cokz) c303kz C501 ky; 
σο (οι cokz) c303kz C501 ky; 
со (οι cokz) c303kz C501 Κα; 
σο (οι cokz) c303kz; 
со (σι + cokz) + c303k2z; 
σο (οι cokz) c303kz C501 Κα; 
со (οι cokz) c303kz C501 ky; 
σο (οι cokz) c303kz C501 ky; 
σο (οι cokz) c303kz C501 Κα; 
σο (οι cokz) c303kz; 
00 (οι ορ Κα) C303k;; 
O00 (οι ορ Κα) C303 Κα + C501 ky; 
O0 (οι со Κα) c303ke + caoikz; 
00 (οι ορ Κα) C303 Κα + caoikz; 
00 (οι ορ Κα) c303ke + C501 ky; 
σο (οι cokz) сзозКа; 
σο (οι coky) c303ky; 
00 (οι coky) c303ky C501 Ez; 
σο (οι coky) c303ky C501 Κα; 
σο (οι coky) c303ky C501 Κα; 
σο (οι coky) c303ky C501 kz; 
00 (οι coky) c303ky; 
c1T 0,0 + > 420,5 [ci iL; ok, Tk, (с; ο Γι + cial i2)] E 
с\Го,о + 27, 3 [Сь1ГьоКи + kz (ci oii  ciaT'i2)] 4 
σο (οι coky) c303ky; 
00 (οι coky) c303ky C501kz; 
σο (οι coky) c303ky 050! Κα; 
00 (οι coky) c303ky C501 Κα; 
σο (οι coky) c303ky 650! Κας; 
σο (οι coky) c303ky; 
σο (οι coke c303kz3 
00 (οι coke c303ky + C501 ky; 
со (ει + Coke) + сзозКь + caorkz; 

( 

( 

( 


) 
) 
) 
) 
) 
) 


coke Ο3σα Κα; 


I^: {С5.[000}, {039000}, {1000}, 7; Centrosymmetric; without SOC 


- Κα (ο τι d 


Е сзГ1,2) ; 


- Κα (ο 11 d 


Е csT'1,2) ; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}; {R2}; 
A; {fi} {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
Xi {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Ез}, {Ва}; 
A; (F3) {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Rs}, {Ва}; 
B; {Rı}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
G; (Ry {R2}; 
Un), {Rs}; 
{R1}, {Ra}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 


= 


+ cokz) + c303kz; 
cokz) + c303kz + σ5σ! Κα; 
+ cokz) + c303kz + cso1iky; 
cakz) + сзозК. + esci ky; 
+ cokz) + c303kz + С501Ка; 
+ c2k;) + c303kz; 
+ cokz) + c303kz; 
cokz) + c303kz + σ5σ! Κα; 
+ cokz) + c303kz + esi ky; 
cakz) + cacsk; + eso ky; 
+ cokz) + c303kz + С501Ка; 
+ cokz) + c303kz; 
+ c2k;) + c303kz + σι (cake + esky) ; 
cəkx) + сзозКа; 
coke) + c303ke + cso1ky; 
со.) + ec303 Ks + cac Κε; 
coke) + caosk; + cadi Κα; 
coke) + сзозКь + eso ky; 
сок.) + caca ks; 
Ca ks) + c303kz; 
coke) + caca ka + eso ky; 
со.) + сзозК»ь + cac Κε; 
ουκ) + сзсз, + c401kz; 
Co ks) + сзсз + csi ky; 
сЕ) + c303ka3 
соку) + сзозЁу; 
соу) + cgogky + csoikz; 
coky) + сзозКу + c501kz; 
οφ) + сзозКу + c501 Ка; 
соу) + сзозКу + csoikz; 
caky) + c303ky; 
caky) + cz03ky; 
соу) + сзозКу + csoikz; 
coky) + сзозКи + csoiks; 
coky) + сзозКи + csoiks; 
caky) + сзозКу + csoik;; 
caky) + c303ky; 
caky) + cz03ky; 
coky) + сзозКу + csoikz; 
coky) + сзозКу + csoiks; 
coky) + сзозКи + csoiks; 
caky) + сзозКи + csoik;; 
caky) + c303ky; 
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F; {R1}, {R2}; 
Un). {Rs}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
Uis) {R4}; 
{Rs}, {R4}; 

; {R1}, {R2}; 
Un). {Rs}; 
{Ri} {R4}; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 

C; {Rit {R2}; 

{R1}; {R3}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) {R4}; 


& 


SG 66 


00 ει + coky + сзозКу; 


c303ky 


c303ky 


c303ky 


c303ky 


00 ει + coky + сзозКу; 


€303 ka 
Οι + сЕ.) сзозЕь 
Οι ἡ Cok) сзсз 
C303; 


C303; 


сзсз 


c303ka, 


€303 ks 


C501 Κα; 
C501 Ks; 
C501 ka; 


C501 κα; 


C501 ky; 
C401 k;; 
C401 k;; 


C501 ky; 


C501 ky; 
C401 k;; 
C401 K;; 


C501 ky; 


Го; {02.000}, {C2y|000}, (7|002), T; Centrosymmetric; without SOC 


Zi Rs; οισο + c203k;; 


Rio; C100 + c202k;; 


T; Rs; οσο + cəo2k;; 


Rio; 61σο + cə2o2k;; 


A; Rs; (ει + cək;)oo + cao2k; + c301kz; 
B; Rs; (οι + с2Ку)оо + caoc2k; + c301kz; 
G; Rs; (ει + coky)oo + слог, + c301kz; 
E; Rs; сісо + (coke + caky)o2 + cacsk;; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; vot ) 

{Ri}, {R3}; σοί )4 

{Ri}, {Ва}; σοί ) 

{R2}, {R3}; σοί ) 

{R2}, {Ва}; σοί ) 

{Rs}, {Ва}; σοί ) 

{Ri}, {R2}; σοί ) 

{Ri}, {R3}; σοί )4 

{Ri}, {Ва}; σοί ) 

{R2}, {R3}; σοί )4 

{R2}, {Ва}; σοί ) 

{Rs}, {Ra}; σοί ) 

D; {R1}, {R2}; σοί ) 

Σ; {R1}, {R2}; σοί ) 

{Ri}, {R3}; σοί ) 

{Ri}, {Ва}; σοί ) 

{R2}, {R3}; σοί ) 

{R2}, {Ва}; σοί ) 
{R3}, {Ra}; оо (сі + coke) + сзозКа; 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 


οι + ου.) + c303kz; 


οι + cok; 


+ c303kz + cso1kx; 


οι + cokz) + cg03kz + ορσιΚᾳ; 


сү + cokz) + c303kz + esi ky; 


οι + cokz) + c303kz + ορσι]έα; 


οι + cokz) + c303kz; 


= 


οι + с2К.) + сзозЁь; 


οι + cok; 


+ c303kz + cso1kx; 


οι + cokz) + c303kz + csoik,y; 


οι + cokz) + cac3k; 4 cso1ky; 


οι + сок.) + cac3k; + ορσι]έα; 
οι + cokz) + c303kz; 
οι + cakz) + сзозК. + σι (cake + с5Ку); 


οι + cok, 


6353 Κα; 


ς cok; 


сзозКь + cso1ky; 


οι + cok, 


c303ka + c401kz; 


[e coke C303 kz + caorkz; 


C1 coke c303ke + C501 ky; 


A; (Fa) {R2}; co 
{21}, {R3}; оо 
{Ri}, {R4}; оо 
{R2}, {Ез}; оо 
{R2}, {Ва}; оо 
{R3}, {Ва}; оо 

Е; (Fi) {R2}; co 
{Ri}, {R3}; оо 
{R1}; {Ва}; оо 
{R2}, {R3}; co 
{R2}, {Ва}; оо 
{Rs}, {Ва}; оо 

C; {R1}, {R2}; co 
{21}, {R3}; оо 
{Ri}, {Ва}; оо 
{R2}, {Ез}; оо 
{R2}, {Ва}; оо 
{Ез}, {Ва}; оо 


Οι + coky 


c303ky3 


C coky 


c303ky + c501kz; 


Οι + coky 


c303ky C501 ka; 


σι coky c303ky C501 Κα; 


C coky c303ky C501 Κε; 


C1 coky c303ky; 


с coky 


c303ky; 


σι coky 


c303ky C501 kz; 


ο coky 


c303ky C501 Καὶ 


σι coky 


c303ky C501 Κω; 


c coky c303ky C501 Κε; 


σι coky c303ky; 


с coke сзозКа; 


οι + coke 


C303 kz + €501Ky; 


C cok; 


c303ka + c401kz; 


οι + coke 


C303 ka + c401E;; 


C Co ks 


C303 Κα + c501ky; 


ει + coke) + c303ke} 
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SG 67 


Го; {C2z|000}, {C2,|000}, {1220}, T; Centrosymmetric; without SOC 


S; Rs; C100 + (coke + c3ky)o2; 
R; Rs; C100 + (coke + c3ky)o2; 
D; {Ri, Ra); (су + cok;)oo + ΣΤ (eke + cisky)coi; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
A; {Rı}, {R2}; 
{В}, {Rs}; 
Iy (Ray; 
{Ra}, {Rs}; 
{R2}, {Ra}; 
{Ra} (Ray; 
EX; {Hi}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
{Rs}, {Ва}; 
A; (Fa) {R2}; 
{Ri}, {R3}; 
Iy (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
В; (Fa), {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{Ra}, (Ray; 
{Rs}, {Ва}; 
G; (y {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
F; {Rı}, {R2}; 
ia} {Rs}; 
Un) (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


= 


C14 


Cy ы 


Οι d 


Οι d 


- со.) + c303kz; 
cokz) + c303kz + σ5σ! Κα; 
+ cokz) + сзозК» + eso ky; 
cakz) + сзозК. + esci ky; 
H cokz) + c303kz + eso Es; 
H со.) + c303kz; 
+ со.) + c303kz; 
cokz) + c303kz + σ5σ! Κα; 
Е со.) + сзозК. + c501ky; 
cokz) + c303kz + csoiky; 
- со.) + c303kz + cso1ikx; 
Е cakz) + c303kz; 
coke) + сзсз; 
cake) + cacak; + csciky; 
coke) + csosk, + caoikz; 
сок.) + сзозК» + c401kz; 
ca kx) + caca ks + esci ky; 
cəkx) + сзозКа; 
coke) + сзсз; 
cake) + сзозК» + eso ky; 
coke) + сзсз + cadi Κα; 
сок.) + сзозК» + c401kz; 
сак) + c303 Ks + cso1ky; 
coke) + сзозКа; 
coky ) c303ky; 
coky) + cgogky + csoikz; 
соу) + сзозКу + ορσι]εα; 
coky) + сзозКу + c501ks; 
Coky) + сзозКу + csoikz; 
coky) + сзозКу; 
caky) + c303ky; 
ca ky) + сзозКиу + csoikz; 
coky) + сзозКи + csoiks; 
coky) + ca03ky + csoiks; 
coky) + сзозКу + csoikz; 
coky) + сзозКу; 
caky) + c303ky; 
caky) + c303ky + csoikz; 
coky) + сзозКи + Ο5σι Κα; 
coky) + сзозКу + csoiks; 
coky) + сзозКу + csoikz; 
coky) + сзозКу; 
caky) + c303ky; 
соу) + c303ky + csoikz; 
coky) + сзозКи + Ο5σι Κα; 
coky) + сзозКу + csoiks; 
соу) + c303ky + csoikz; 
coky) + сзозКу; 
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E; (Fa) , {R2}; со (ει + coke) + c303ke; 
{R1}, (Ha) ; до (су + сок.) + σασαΐα 
{R1}, {Ra}; со (су + сок) + c303kx 
{Ro}, {R3}; оо (οι + coke) + сзозЁһ 
{R2}, {Πα}; со (су + сок) + esoaks 
{R3}, {Ra}; со (су + сок) + esosks; 

C; {R1}, {R2}; со (ει + coke) + c303ke; 
{R1}, {R3}; со (су + ск.) + esosks 
{R1}, {Аа}; со (су + Ο2 ος) + сзозЁ» 
{R2} , {Аз}; со (су + coke) + caos ks 
{R2} {Ва}; со (су + coke) + esos ks 
{R3}, {Ва}; оо (су + ск.) + сзозКх; 


C501 ky; 
C401 Kk;; 
C401 kz; 


C501 ky; 


C501 ky; 
C401 k;; 
C401 k;; 


C501 ky; 


SG 68 
I^: {02.000}, {C2,|000}, (7|3 2 2), 7; Centrosymmetric; without SOC 
Zi Rs; C100 + C205k;; 
Tao; C100 + cə2o2k;; 
T; Rs; C100 + C202kz; 
Tao; C100 + c202k;z; 
S; Rs; σισο + (cake + Cak; )тә; 
В; Rs; C100 + (coke + сзКу)о2: 
D; (Ri, Ro}; (ει + cək;)oo + ЭНИ (САГ + οι οἶέψ)σι; 
А; Hs; (οι + cokz)oo + c402ky + esci К; 
B; Rs; (οι + coky)oo + caG2k,; + c301kz; 
G; Rs; (οι + coky)oo + caG2k,; + c301kz; 
E; Rs; (ci + сәЁ)со + c402ky + c301kz; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{R1}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
> {Rı}, {R2}; 
{В}, {Rs}; 
16] (Ray; 
{Ra}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {R4}; 
A; (uy {R2}; 
Un), {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
{Rs}, {Ва}; 
F; {Rı}, {R2}; 
{R1}, {R3}; 
{Ri}; {Ra}; 
{R2}, {R3}; 
{R2}, {Ra}; 
{Rs}, {Ва}; 
C; {ia} {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


= 


SG 69 


cok; 


coke 


C303 ka + c401kz; 


C303 kz + €501Ky; 


+ cokz) + c303kz; 
cokz) + c303kz + σ5σ! Κα; 
+ cokz) + c303kz + cso1iky; 
cakz) + сзозК. + esci ky; 
+ cokz) + c303kz + С501Ка; 
+ c2k;) + c303kz; 
+ cokz) + c303kz; 
cokz) + c303kz + σ5σ! Κα; 
+ c2k;) + сзозК. + c501ky; 
cokz) + c303kz + csoiky; 
+ c2k;) + c303kz + csi Κα; 
+ cokz) + c303kz; 
coke) + сзсз; 
cake) + cacak; + csciky; 
coke) + csosk, + caoikz; 
со.) + сзозК»ь + cac Κα; 
ca k.) + caca ks + esci ky; 
cəkx) + сзозКа; 
соу) + c303ky; 
ca ky) + сзозКу + csoikz; 
coky) + сзозКу + csoiks; 
coky) + сзозКи + csoiks; 
соу) + сзозКу + csoikz; 
coky) + сзозЁу; 
coky) + сзозЁу; 
coky) + сзозКу + ουσια; 
οφ) + cgo3ky + ορσι]εα; 
coky) + сзозКу + c501kz; 
Coky) + сзозКу + csoikz; 
coky) + сзозКу; 
Ο2 κα) + c303kz; 
ca kx) + caca ks + esci ky; 
со.) + сзозК»ь + c401kz; 
) 
) 
) 


cok, 


C303Es; 


T; {00.000}, (C, 000), {000}, 7; Centrosymmetric; without SOC 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; vot ) 
{Ri}, {R3}; σοί ) 
{R1}, {Ва}; σοί ) 
{R2}, {R3}; σοί ) 
{R2}, {Ва}; σοί ) 
{Rs}, {Ва}; σοί ) 

G; (y {R2}; σοί ) 

{Ri}, {R3}; σοί ) 

{R1}, {Ва}; σοί ) 

{R2}, {R3}; σοί ) 

{R2}, {Ra}; σοί ) 

{Rs}, {Ra}; σοί ) 

{Ri}, {R2}; σοί ) 

{Ri}, {R3}; σοί ) 

{R1}, {R4}; σοί ) 

{R2}, {R3}; σοί ) 

{R2}, {R4}; σοί ) 

{Rs}, {Ва}; σοί ) 

Q; (Fi) {R2}; σοί ) 
{Ri}, {R3}; σοί ) 
{Ri}, {Ва}; σοί ) 
{R2}, {R3}; σοί ) 
{R2}, {R4}; σοί ) 
{Rs}, {R4}; σοί ) 

У; {Ri}, {R2}; оо (ει + сок.) + esos; 

( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 


F c303kz + c501krz; 


+ cacak; + c501ky; 


о 
S 
| 
T 
° 
N 
ES 
N 
+ 
O 
w 
Q 
© 
>= 
N 
+ 
e 
σι 
а 
2 
> 
8 


° 
e 

| 
© 
№ 
ey 
N 


F c303kz + c501krz; 


+ c303kz + c501ky; 


o 
ο 
| 
T 
° 
N 
EE 
N 
+ 
o 
w 
Q 
© 
>= 
N 
+ 
e 
σι 
Q 
P: 
> 
8 


m 
° 
e 
| 

© 
№ 
2 
N 


F c303kz + c501krz; 


+ c303kz + c501ky; 


o 
S 
| 
T 
° 
№ 
>= 
N 
+ 
es 
© 
Q 
© 
> 
N 
+ 
e 
σι 
Q 
Ë: 
> 
8 


m 
M 

| 
© 
№ 
ey 
ч 


F c303kz + cso1kx; 


F c303kz + eso ky; 


c303kz + ασια; 


о 
= 
t 
Q 
[vi 
әу 
ч 


C303k;; 


{Ri}, {R3}; оо 
(m). {R4}; оо 
{R2}, {Ез}; оо 
{R2}, {Ва}; оо 
{R3}, {Ва}; оо 
C; {В} {R2}; co 
{Ri}, {R3}; оо 
{Ri}, {R4}; оо 
{R2}, {Ез}; co 
{R2}, {Ва}; оо 
{R3}, {Ва}; оо 
A; {Р}, {R2}; co 
{R1}, {R3}; co 
{R1}, {Ва}; оо 
{R2}, {R3}; co 
{R2}, {R4}; co 
{Ез}, {Ва}; оо 
U; {Ri}, {R2}; оо 
{21}, {R3}; оо 
{R1}, {Ва}; оо 
{R2}, {Ез}; оо 
{R2}, {Ва}; оо 
{R3}, {Ва}; оо 


€303ky + C501 Ку; 


сзозКа + с401К.; 


c303kyz + c401K;; 


C303 ks T с501Ку; 


€303Kk5; 


63539 Κα; 


сзозК + €501ky; 


c303ka + c401kz; 


C303 ka + c401kz; 


C303 ka + с501у; 


c303kx; 


6359 Κα; 


C303 Κα + с501 Ку; 


C303K + c401K;; 


c303ky + ca0ikz; 


c303ka + €501Ky; 


C303Es; 


c303kx; 


c303ka + c501ky; 


c303ka + c401kz; 


C303 ka + c401kz; 


c303ke + €501ky; 


c303kx; 
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A; {Ri}, {R2}; co 
{R1}, {R3}; оо 
{Ri}, {Ва}; оо 
{R2}, {Ез}; оо 
{R2}, {Ва}; оо 
{Rs}, {Ва}; оо 
; {R1}, {R2}; co 
{R1}, {R3}; оо 
{Ri}, {Ва}; оо 
{R2}, {R3}; co 
{R2}, {R4}; co 
{Ез}, {Ва}; оо 
{Ri}, {R2}; оо 
{Ri}, {R3}; оо 
{Ri}, {Ra}; оо 
{R2}, {R3}; оо 
{R2}, {R4}; co 
{Ез}, {Ва}; оо 
{Ri}, {R2}; оо 
{21}, {R3}; оо 
{Ri}, {R4}; оо 
{R2}, {Ез}; оо 
{R2}, {Ва}; оо 
{R3}, {Ва}; оо 


SG 70 


coky) + c303ky; 
coky) + сзозКу 
coky) + сзозКу 
coky) + сзозКу 
coky) + сзозКу 
coky) + c303ky; 
coky) + c303ky; 
coky) + сзозКу 
соу) + сзозКу 
с2Ку) + сзозКу 
соу) + сзозКу 
соу) + сзозКу; 
соу) + сзозКу; 
οφ) + сзозКу 
Coky) + сзозКу 
coky) + сзозКу 
coky) + сзозКу 
coky) + сзозКиу; 
coky) + c303ky; 
coky) + сзозКу 
coky) + сзозКу 
coky) + сзозКу 
coky) + c303ky 
coky) + c303ky; 


c501kz; 
65σ1ΚαῚ 
αρσικα; 


C501K;; 


C501 Κα; 
C501 Es; 
C501 Es; 


C501 k;; 


€501k;; 
C501 ks; 
C501 Κα; 


C501 kz 5 


c501kz; 
C501 Ks; 
C501 Κα; 


C501 k; 5 


Г}; {02.000}, {C2y|000}, {Z| 1 1 1), T; Centrosymmetric; without SOC 


Y; 


Rs; 


C100 1 
C100 d 


C100 d 


‚ C100 dH 


C100 d 
C100 d 
Cı + 
ic 
1 + 
Οι + 
οι + 
σι + 


C 
C 


( 
( 
( 
( 
( 
( 


F C202ky; 
Е с202Ку; 
+ cəG2kx; 
+ cəG2kx; 
+ ca02k;; 
- σος; 
cək;)oo C301 Kg CA02Kky; 
cokz)oo0 C302 kx C401 ky; 
caks)o0 C301 ky Cc402k;; 
cə2k;,)oo c302ky c401E;; 
coky)oo C301 kg Cc402k;; 
coky)oo c302ke c401kz; 
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Accidental degeneracies on high symmetry line 


А; {Ri}, {R2}; eo (с 


Q; 


= 


P 


Un) {Вз}; 
{R1}, {R4}; 
{R2}, fis) 
{Ra}, {Ва}; 
{Rs}, {Ва}; 
{R2}, {Ва}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Ro}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Uis) (Ray; 
{R2}, {R4}; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Ro}; 
{Ra}, {Rs}; 
{Ro}, {Rs}; 


; {Ri}, {R2}; 


{Ri}, {Rs}; 
{Hi} (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Ra}, {Ва}; 
{R2}, {Ва}; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 


σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 
со (с 
σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 


σ 
σι 
σ 
σι 
σ 
σι 
σ 
σι 
σ 
σι 
σ 
σ 
σι 
σ 
σι 
σ 
σι 


о (С 


( 
οί 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 


о (с 


о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 
о (с 


о (с 


ΓΞ coky 


г coky 


г coky 


г coky 


г coky 
Е coky) 


cokz) + c303kz3 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz; 
cokz) + c303kz3 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + сзсз: 
сок.) + c303kz; 
сок) + сзозКь; 
Ca ks) + сзозКа, 
Ca ks) + сзозКа 
сЕ) + сзозКа 
Ca ks) + сзозКь 
со) + e303Es; 
c2kx) + сзозКь; 
Ca ks) + сзозЁх 
Ca ks) + csosk, 
Ca ks) + сзозЁх 
Cok,) + cscsk, 
coke) + c303kz; 
+ coky) + esosky; 
+ coky 


C501 ks; 
с501 у; 
с501 у; 


6ρσιΚα; 


c501ky; 
6ρσιΚα; 
C501 ks; 


с501 у; 


C501 Κυ; 
c401 Ez; 
C401 kz; 


C501 Ky; 


C401 kz; 
C501 Κυ; 
C501 Κυ; 


C401 ος; 


+ €303k, + C501K;; 


H C2ky) + C303 ky + C501kz; 


+ €303k, + 6ρσιΚα; 


+ €303ky; 


+ сзозКу; 


- cok,) + сзозКу + cso1k;; 


- coky) + c303ky + C501 k;; 


+ c303ky + ασια; 


- coky) + c303ky + C501 Κα; 


+ c303ky + c501kz; 


+ c303ky; 
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Го; {60.000}, {C2,|000}, 11000}, 7; Centrosymmetric; without SOC 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{В}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
Un) {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
P; {Ri}, {Πο}; 
X; {В} {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
F; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Ез}, {Ва}; 
Di {Ri}, {Re}; 
A; {Ri}, {Ra}; 
{πι}, {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
Ui) {Ва}; 
{Rs}, {Ва}; 
U; (fi), {R2}; 
Iy {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{Ra}, (Ray; 
Uis) {Ва}; 
Q; {Ri}, {R2}; 


Q 


+ c2k;) + c303kz; 
cokz) + c303kz + c501kz; 
+ cokz) + c303kz + соку; 
cokz) + c303kz + csoiky; 
+ cok; ) + c303kz + С501 Ка; 
+ c2k;) + c303kz; 
+ cokz) + c303kz; 
cokz) + c303kz + сѕо1 Κα; 
+ cokz) + c303kz + c501ky; 
c3kz) + c303kz + csoiky; 
+ cokz) + c303kz + С501Ка; 
+ cokz) + c303kz; 
+ c2k;) + c303kz + σι (cake + esky) ; 
сЕ) + c303kz; 
coke) + c303ke + cso1ky; 
coke) + сзозКа + c401kz; 
coke) + сзозКа + cci kz; 
coke) + c303ke + eso ky; 
coke) + сзсз; 
Ca ks) + c303kz; 
coke) + сзозКь + eso ky; 
сок.) + сзозК» + c401kz; 
СК) + сзсз, + c401kz; 
co ks) + сзсз + сво ky; 
сЕ) + сзозК,; 
Co ks) + сзсз + σι (esky + cek;); 
соку) + сзозЁу; 
coky) + cgogky + csoikz; 
Coky) + сзозКу + c501 ks; 
соку) + cgo3ky + c501 ks; 
соу) + c303ky + csoikz; 
caky) + cz03ky; 
coky) + c303ky; 
coky) + сзозКу + csoikz; 
coky) + сзозКи + csoiks; 
coky) + сзозКу + csoiks; 
соу) + c303ky + csoikz; 
caky) + сзозЁу; 
coky) + сзозКи + σι (С5Ка + свк.) ; 
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SG 72 


T3; {C2z|000}, {C2,|000}, {13 30), 7; Centrosymmetric; without SOC 


R; Rs; c100 + (coke + csk; )o2; 
S; Rs; σισο + (caky + csk; )o2; 
W; {Ri, Ro}; cico + (c201 + c302)kz; 

(Rs, Ra}; соо + (201 + c302)kz; 


D; {Ri, Rə}; (су + cokz)oo + $22 (ску + cikz)oi; 
Q; {Ri, Ro}; (οι + caky)oo + УЛ (cike + c,2kz)o%; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
Un) {R3}; 
Uh (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) (Ray; 
{Ri}, {R2}; 
{Ri}, {R3}; 
{R1}, (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
Uis) {Ва}; 
P; {Ri}, {Ro}; 
Σ; {iti}, {R2}; 
{R1}, {R3}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 
F; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{R3}, {R4}; 
; {Ri}, {Ro}; 
{Ri}, {Rs}; 
{Ri}, {R4}; 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) {Ва}; 
U; {R1}, {R2}; 
{Ri}, {R3}; 
{В}, (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) {Ва}; 


Q 


P 


ΓΞ coky 


г coky 
г coky 
Е Coky) 


г coky 


г coky 


г coky 


cokz) + c303kz3 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz; 
cokz) + c303kz3 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz 
cokz) + c303kz; 
cokz) + c303kz 
cok) + сзозКа; 
сЕ) + c303ke 
coke) + сзозКа, 
Ca ks) + c303ke 
cokx) + сзсз 
coke) + сзозКь; 
cok) + сзозКа; 
Ca ks) + e303ks 
Ca ks) + сзсз, 
Cok,) + cg03ky 
cok) + cscsk, 
coke) + c303kz; 
+ coky) + c303ky; 


C501 ks; 
с501 Ку; 
с501 у; 


6ρσιΚα; 


C501 ks; 
C501 Ky; 
€501Ky; 


C501 kg; 


01 (сака, + csk, ) Н 


C501 Ky; 
caoikz; 
c401 Ez; 


C501 Κυ; 


C501 Κυ; 
C401 k;; 
C401 ος; 


C501 ky; 


= соку) + C303ky + C501 k;; 


+ €303k, + C501 Κα; 


- Coky) + сзозКу + со; 


+ €303k, + cso1k;; 


+ сзозКу; 


+ c303ky; 


+ c303ky + c501kz; 


- coky) + c303ky + C501 Κα; 


+ c303ky + ασια; 


+ сзозКу; 


- coky) + c303ky + C501kz; 
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SG 73 


| {C22|404}, (5,3 40}, {1000}, 7; Centrosymmetric; without SOC 


В; Rs; €100 + (coks + c3kz)o2; 
S; Hs; €100 + (coky + σαώα)σα; 
T; Rs; €100 + (coke + c3ky)o2; 


W; (Re, Ro}; 2c1T 0,0 + 35 (сл Газе + ci2Tiaky + cuaTia e); 
Р; (Ra, Ва}; (су + cakz)o0 + У (cias + ciaky)oi; 
D; (Ra, Ra}; (οι + cokx)oo + ΣΣ; (ск + οὐώε)σε; 
Q; {R2, Ra}; (ci + caky)oo + CAL + cikz)oi; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; σοί 
{R1}, {R3}; σοί 
{R1}, {Ва}; σοί 
{R2}, {R3}; σοί 
{R2}, {Ва}; σοί 
Uis) {Ва}; σοί 
{Ri}, {R2}; оо ( 
{R1}, {R3}; σοί 
{Ri}, {R4}; σοί 
{R2}, {R3}; σοί 
{R2}, {Ва}; σοί 
Uis) {R4}; σοί 
У; {Ri}, {R2}; σοί ) 
{Ri}, {R3}; σοί ) 
{Ri}, {Ra}; σοί ) 
{R2}, {R3}; σοί ) 
{R2}, {Ва}; σοί ) 
{Rs}, {Ra}; σοί ) 
Е; {Ri}, (R2) i оо (с + coke) + сзозКа; 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


οι + cokz) + c303kz; 


сі + cokz) + c303kz + eso ks; 


C cokz) c303kz с501 у; 


C cok; cac3k; с501 у; 


ς cokz) сзсз. ορσι Ка; 


сі + cok;) + c303kz; 


Q 


сі + cokz) + сзозЁь; 


сі + cokz) + c303kz + eso ks; 


C cok; cac3k; с501 у; 


ς cok; c303kz €501Ky; 


с cokz) c303kz C501 Ez; 


сі + cokz) + c303kz; 


с coke 


c303kx; 


ο Co ks 


C303 Κα C501 Κυ; 


с coke 


c303kxz + caorkz; 


ο coke 


c303kxz + caorkz; 


с coke c303kx Ο5σι Κυ; 


сі  caks) + c303ke; 


{R1}, {R3}; co 
{R1}, {Ва}; оо 
{R2}, {R3}; оо 
{R2}, {Ва}; оо 
{Из}, {Ва}; оо 

; {Ri}, {R2}; оо 
{Ri}, {R3}; оо 
{R1}, {Ва}; оо 
{R2}, {R3}; оо 
{R2}, {Ва}; оо 
{Из}, {Ва}; оо 
U; {R1}, {R2}; оо 
{R1}, {R3}; co 
{В}, (Ray; оо 
{R2}, {R3}; co 
{R2}, {Ra}; оо 
{Из}, {Ва}; оо 


ο c2kx 


сзозКь C501 Κυ; 


с coke 


c303kxz + caorkz; 


ο Co ks 


сзозКа + c401E;; 


Ге cok; Ca3CG3k;, C501 ky; 


c cok сзозКа; 


2 
сі + cok, 


> 


+ c303ky; 
ει + Coky) + ca3csk,, + cso1k;; 
сү + с2Ку) + сзозКу + e501ks; 
ει + Coky) + cga3ky + ς5Θ! Κα; 
οι + coky) + сзозКу + cso1k;; 
ст + cok, ) + cga3ky; 
су + coky) + ea03ky; 
οι + coky) + c303ky + c501kz; 
су + co ky) + сзозКу + c501 Κα; 


С: + coky + сзозКу + ὁρσικα; 


С + coky + сзозКу + c501kz; 


ci + coky) + c303ky; 


SG 74 


Го; {02.1202}, (C2,|2 50}, {1150}, 7; Centrosymmetric; without SOC 


T; Rs; €100 + (coke + c3ky)o2; 


W; Ro; C100 + €202k5 + c303ky; 
P; (Ro, Ra}; (οι + cakz)oo + ya (cika + ciaky)ci; 


594 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо (ει + cake) 

{Ri}, {R3}; σοί ) 

{Ri}, {Ва}; σοί ) 

{R2}, {R3}; о ) 

{R2}, {Ва}; о ) 

{Rs}, {Ва}; о ) 

{Ri}, {R2}; о ) 

{Ri}, {R3}; о ) 

{Ri}, (Ray; о ) 

{R2}, {R3}; о ) 

{R2}, {Ва}; о ) 

{Rs}, {Ва}; о ) 

Σ Un) {R2}; o ) 

{Ri}, {R3}; о ) 

{Ri}, (Ray; о ) 

{R2}, {R3}; о ) 

{R2}, {Ва}; о ) 

{Rs}, {Ва}; о ) 

F; {R1}, {R2}; о ) 
{Ri}, {R3}; оо (сі + coke) + сзозКа + c501ky; 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 

σ ) 


о (Οι + ο Κε) + c303kz + c501kz; 


0 (C1 T cok; + c303kz + c501ky; 


0 (οι cok; 
0 (c =p со + c303kz + C501 ks; 


0 (οι E cok; 


Q 


0 (c т cok; 


о (Οι + cokz) + сзозК. + esci Κα; 


0 (c =F: cok; + c303kz + c501ky; 


о (c1 + cək;) + c303kz + esci ky; 


0 (c T cok; c303kz + 6ρσιΚα; 


о (Οι + cokz) + c303kz; 


0 (с coke сзозКа; 


о (c1 + Coke) + сзозКа + eso ky; 


о (сі + Coke) + c303ke + cac1k;; 


о (сі + с2К») + сзозК» + c401kz; 


о (с coke C303 k4 + csoiky; 


о (Οι + ο Κα) + сзозКа; 


0 (c Co ka сзозКа; 


{Ri}, {Ва}; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
Us) {Ва}; 
Di {Ro}, {Ra}; 
A; {R1}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{Ra} {Rs}; 
{Ra}, {Ва}; 
{Rs}, {Ва}; 
U; {Rı}, {R2}; 
{fii}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
Q; {R2}, {R4}; 


o (οι + с2К») + сзозКь + c401kz; 


o (сі + Coke) + сзозКе + c401kz; 


o (C1 + Coke) + сзозЁ® + eso ky; 


0 (c C2 Κα 


€303Kk5; 


C303k, + σι (esky + cekz) Я 


€303k,; 


0 (οι C2 Κα 


0 (c coky 


0 (οι coky c303ky C501 Κε; 


0 (c coky 


c303ky C501 kz; 


o (Οι + c2ky) + сзозКу + ασια; 


0 (c соку c303ky C501 kz; 


0 (οι coky c303ky; 


0 (c coky сзозКу; 


o (c1 + coky c303ky + c501kz; 


0 (c coky c303ky C501 Κα; 


0 (οι coky c303ky C501 ka; 


0 (c coky c303ky 050! Κα; 


0 (οι coky c303ky3 


0 (c coky c303ky σι (es ka + cokz) ; 
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Га; (C+L|0001, T; Non-Centrosymmetric; without SOC 


Cı + cok? 4 
δι + сәк? 


Г; {Ro, Ra}; 
M; (Ro, Ra}; 
Z; {Ro, Ra}; 
A; {R2, Ra}; 


Cı + cok? 4 
с + cok? 4 


( 
( 
( 
( 


Γ c3k2)o0 + 35i [слоу 
+ e3k2)o0 + ΣΣ 4 [ci krky 
- cak2)oo + 324. [cia ke ky 
- cak2)oo + ΣΣ 1 [cia ke ky 


Ci,2 (k2 к2)] σι 
ci(k2 — k2)] σι 
ci(k2 — k7)] σι 
ci(k2 — k7)] σι 


C403K;; 
C403; ; 
C403K;; 


C403k;; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо 


cokz) 


{Ri}, {R3}; оо 


{Ri}, {Ra}; оо 


cokz) 


{R2}, {R3}; оо 


cokz) 


{R2}, {R4}; оо 
{Rs}, {R4}; оо 


cokz) 


{Ri}, {R3}; оо 


cokz) 


{Ri}, {Ra}; оо 


cokz) 


{Πο}, {R3}; оо 


cokz) 


{Ro}, {Ra}; оо 
{Rs}, {R4}; оо 


( 
( 
( 
( 
( 
( 
V; {Ri}, {Re}; оо (οι 
( 
( 
( 
( 
( 
( 


W; {Ri}, {R2}; co 


cokz) 


2 
C303k, 9 7 0 


SG 76 


cokz) 


c303kz + (оло+К + h.c); 
сок: + csk? + cak?) + оз (csk; + cok” + crk?) + 
c303kz + (oio ki + h.c.) ; 
c303kz + (оло+К + h.c); 
сок. + cak? 4 cak?) + оз (csk; + cek? + ст?) + 
c303kz + (оло+К + h.c); 
c303kz + (оло+К + h.c); 
сок: + c3k? + cak2) + оз (csk; + cok” + crk?) + 
c303kz + (oio ki + h.c.) ; 
c303kz + (оло+К + h.c.); 
сок. + cak? 4 cak?) + оз (csk; + cek? + czk?) + 
c303kz + (оло+К + h.c); 
σι (Ci 1k; + οι 2); 


[0+ (αι κ”. + azk?) thc]; 


[0+ (αι κ”. + azk?) + h.c.] : 


[0+ (αι k3 + azk?) + h.c.] : 


[0+ (oa k3 + azk?) + h.c.] : 


Га; {611004}, 7; Non-Centrosymmetric; without SOC 


Г; {R2, Ra}; (οι + cok? ἡ 
M; (R>, Ra}; (οι + cok? 
Z; {В2, Rs}; οισο + сооз 
(Ra, Re}; сісо + c203 
A; (Ho, Rs}; cioo + сооз 
(Ra, Re}; сісо + c203 
R; {R2, Ва}; C100 + C203 
U; (Ri, Ri}; (οι + coke 4 


5; {Ri, Ri}; (οι + coke 4 
T; {Ri, Ri}; (a + coke + 


+ csk2)oo 


- c3k2)o0 


kz; 
kz; 
kz; 
kz; 
kz; 
F c3ky)oo + τς Ci 10ikz; 
- csky)oo + p» m Ci,10ikz; 
- csky)ao + > ον Ci, 10ikz; 


ШЫ Σι [ci i αν 


ci (k2 
Ci,2 (k2 


k2)] σι 


T3xu ΕΠ 


C403k;; 


C403k;; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо 


{Ri}, {R3}; оо 


{Ri}, {R4}; оо 


{R2}, {R3}; оо 


{R2} , {R4}; оо 


{Rs}, {R4}; оо 


{R1}, {R3}; оо 


{R1}, {R4}; оо 


{R2}, {R3}; оо 


{R2}, {R4}; оо 


{Rs}, {R4}; оо 


( 
( 
( 
( 
( 
( 
V; (fa), {R2}; оо (οι + cək;) 
( 
( 
( 
( 
( 
W; {Ri}, {R2}; σοί 


SG 77 


οι + с2К.) + c303kz + (oio k_ + h.c); 
οι + cok, 4 cak? - cak?) Foa (csk; + cek? + czk?) + [0+ (αι 63. + azk?) + h.c.] : 
οι + cokz) + сзозК» + (олок + h.c.) ; 
οι + cokz) + c303kz + (ono 4k. + h.c); 
σι + ους, 4 cak? : cak?) + сз (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] ; 
οι + cok; ) + c303kz + (oao k_ + h.c); 

c303kz + (оло+КЕ + h.c); 
οι + cok. 4 cak? | cak?) + дз (csk; + cek? + ст?) + [o+ (oa kA. + azk?) + h.c.] : 
οι + cokz) + сзозК» + (ono 4k. + h.c.) ; 
οι + cok; ) + c303kz + (oio k_ + h.c); 
σι + ους, 4 cak? : cak?) Foa (csk; + cek? + ст?) + [o+ (αι κ”. + azk?) + h.c.] Н 
οι + cok; ) + c303kz + (ono 4k + h.c); 
οι + cokz) + eao3k; Σα σι (οι ik; + Cio у); 


Га; {611004}, 7; Non-Centrosymmetric; without SOC 


Г; {R2, Ra}; (ει + cok? + esk2)o0 НУ, [ск + ci (ες — k2)] σι + саозКь; 

M; (Ra, Ва}; (ει + cok? + esk2)o0 НУ, [eii kak, + ci (ες — k2)] σι + c403kz; 

Z; {Ro, Ва}; (ει + cok? + esk2)o0 + 352.4 [Gi kak; + cio (ες — k2)] σι + cacak;; 

А; (Rao, Ва}; (ει + cok” + esk2)o0 НУ, [ск + εις (ες — k2)] σι + саозКь; 

Accidental degeneracies on high symmetry line 

A; {Ri}, {R2}; оо (су + cokz) + сзозК. + (o0 К + h.c.); 
{Ri}, {R3}; оо (e cok, + cak? 4 cak?) H оз (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] ; 
{Ri}, {Ra}; оо (су + cokz) + c303kz + (ono ki + h.c.) ; 
{R2}, {R3}; оо (сі + cokz) + c303kz + (o0 k_ + h.c.) ; 
{R2}, {R4}; оо (ει + сок. + esk? + cak?) + оз (csk; + cok” + crk?) + [σε (αι κα + ack?) + h.c.] ; 
{83}, (Ra) ; σο (οι + cokz) + cscsk, + (αισ: К + 1.с.); 

V; {R1}, (Ha) ; со (су + cək;) + esoskz + (o104 К + Һ.с.); 
{Ri}, {R3}; оо (су + ο: + csk2 + cak2) + σα (csk; + cok” + crk?) + [σι (oak. + ack?) + h.c.] ; 
{Ri}, {Ra}; оо (су + cokz) + esoskz + (oio ki + Һ.с.); 
{R2}, (Fs) ; оо (ει + cokz) + сзозК» + (ono 4k. + h.c); 
{R2}, {R4}; оо (ει + сок. + esk? + cak?) + σα (csk; + cok” + crk?) + [o+ (αι κα. + azk?) + h.c.] ; 
{R3}, {Ra}; оо (су + cək;) + c303kz + (o30 k_ + h.c.) ; 

W; {Ri}, {R2}; oo (ει + cokz) + сзозЁ„ + У у σι (C; ke + ci,2ky) ; 
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Га; {21.1003}, 7; Non-Centrosymmetric; without SOC 


Г; (Ha Ra}; (οι + cok? + esk2)oo + x [ci a Es ky cia (k2 ку) σι + сдозЕ:; 
М; (Ro, Ra}; (οι + οκ” + csk2)oo + Din [cia kek; + cia(kz — Ку)] σι + сасзк,; 
2; (Ha, Rs}; οισο + c203kz; 

(Ra, Re}; соо + c203kz; 
А; (Ha, Rs}; οισο + c203kz; 

{ Вл, Πο}; соо + c203kz; 


R; {R2, Ra}; οισο + cəcsk;; 

U; {Ri, Ri}; (οι + coke + csk, )oo + τα Ci 10ikz; 
5; {Ri, Ri}; (ει + coke + caky)oo + У у сло; 
T; {Ri, Ri}; (ει + coke + esky)oo + > Ci,10ikz; 
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Accidental degeneracies on high symmetry line 


А; {Βι}, o]; оо 
{R1}, {R3}; co 
{R1}, {Ва}; оо 
{R2}, {R3}; оо 
{R2}, {Ва}; оо 
{R3}, {Ra}; оо (сі + cokz) + eaoskz + (aio+k- + h.c.) ; 


(οι + cokz) + c303kz + (aio+k- + h.c.) ; 
( 
( 
( 
( 
( 
V; {Ri}, {R2}; со (су + cokz) + esoskz + (aio + h.c.) ; 
( 
( 
( 
( 
( 
( 


σα (csk; + свк? + ст?) + [0+ (αι 3, + azk?) + h.c.] н 


οι + cok, + csk2 4 cak2) 


οι + cok; ) + c303kz + (олок + h.c.) ; 


οι + cok;) + c303kz + (ono 4k + h.c); 


03 (csk; + cek? + отк?) + [0+ (αι k3 + azk?) + h.c.] E 


οι + cok, + csk2 4 cak2) 


{Ri}, {R3}; оо (су + сәЁ + csk2 + cak2) + оз (csk; + cok” + crk?) + [σι (αι κα + ack?) + h.c]; 

{Ri} , {Ra}; оо (οι + cək;) + c303kz + (o10 4 ky + h.c.) ; 

{R2}, {R3}; оо 

(Roy {R4}; оо 

{R3}, {R4}; оо 
W; {Ri}, {R2}; оо 


οι + cokz) + c303kz + (олок + h.c); 

οι + ους, 4 cak? - cak?) σα (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] ; 
οι + cok; ) + c303kz + (oio k_ + h.c); 

οι + cak;) + сзозЁ + ΣΣ ог (сьлКь + ciaky) ; 


SG 79 


Го; {011000}, 7; Non-Centrosymmetric; without SOC 


Г; (Ro, Ва}; (ει + cok? + csk2)oo + Σι [cii Ks ky + ειρ(Κὰ — k2)] σι + caosk;; 
Z; (Ro, Ra}; (ει + cok? + c3k2)00 + 35,4 [ську + cio (2 — k7)] σι + caosk;; 
P; (Ra, Ro}; (οι + cok? + esk2)oo + У, [ску + ci2(k2 — К?) + сіз.) σε; 


202102.00016v1 


chinaXiv 


598 


Accidental degeneracies on high symmetry line 


А; {Ri}, {R2}; σοί 
{R1}, {R3}; σο( 
{Ri}, {Ва}; σοί 
{R2}, {Ез}; σοί 
{R2}, {R4}; оо ( 
{Rs}, {Ва}; σοί 

У; {R1}, {R2}; оо (οι 
{R1}, {R3}; оо ( 
{R1}, {Ва}; σοί 
{R2}, {Ез}; σοί 
{R2}, {Ra}; оо ( 
{Rs}, {Ва}; σοί 

W; {Ri}, {R2}; σοί 


SG 80 


cokz) + c303kz + (o0. k + h.c.) ; 

cok, 4 cak? | cak?) Foa (csk; + cek? + czk?) + [0+ (αι 63. + azk?) + h.c.] : 
cokz) + c303kz + (ono. ki + h.c.) ; 

cək;) + c303kz + (aio+k- + h.c.) ; 

cok, 4 cak? | cak?) + сз (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] ; 
cək;) + c303kz + (oio i k + h.c.) ; 

cokz) + c303kz + (o0. К + h.c.) ; 

cok, 4 cak? | cak?) + дз (csk; + cek? + ст?) + [o+ (oa kA. + azk?) + h.c.] : 
cokz) + c303kz + (ono. ki + h.c.); 

cək;) + c303kz + (o0 k + h.c.) ; 

cok, 4 cak? | cak?) Foa (csk; + cek? + ст?) + [o+ (αι κ”. + azk?) + h.c.] Н 
cokz) + c303kz + (o0 k + h.c.) ; 

cokz) + csosk; + 352 оі (сілке + ciaky); 


Ty; {041314}, 7; Non-Centrosymmetric; without SOC 


Г; {Ro, Ra}; (οι + cok? 


cak2)o, 


Z; (Ro, Ra}; (οι + cok? 


cak2)o, 


о + а [ci ike ky ci (k2 η] σι + cao3kz; 
о + το [ci tite αν ci alk? k2)| σι + caozkz; 


P; {Ri, Ro}; εισο + сз(о2Кь + oiky) + ca(oik; — σον) + c203kz; 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (οι 


{R1}, {R3}; оо (ει 
{R1}, {Ва}; до (οι 
{Πο}, {R3}; со (οι 
{R2}, {Ra}; оо (οι 
{R3}, {Ва}; до (οι 
У; (RO) {R2}; σο(οι 
{R1}, {R3}; оо (ει 
{R1}, {Ra}; оо (ει 
{R2} , {R3}; оо (ει 
{R2}, {R4}; оо (οι 
{R} , {R4}; до (ει 
W; (Riy {R2}; oo (ει 


cokz) + c303kz + (αισ-]ο-. + h.c.) ; 

cok, 4 cak? | cak?) + дз (csk; + cek? + ст?) + [0+ (αι K3. + azk?) + h.c.] ч 
cokz) + c303kz + (ono. ki + h.c.); 

cək;) + c303kz + (o0. k + h.c.) ; 

cok, 4 cak? | cak?) + сз (cskz + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] $ 
cək;) + c303kz + (o0 k + h.c.) ; 

cokz) + c303kz + (o0. k + h.c.) ; 

cok, + cak? | ui) + оз (csk; + cek? + ст?) + [o4 (ол Е%. + azk?) + h.c.] ; 
сок.) + сзозК» + (aro ky + h.c); 

сәк.) + c303kz + (o0. k_ + h.c.) ; 

cok; + сзК? 4 cak?) F oa (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] : 
cokz) + сзозЕ, + (oio i k_ + h.c.); 

cokz) + c303kz а оз (Ci ik; + cio ky); 
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10. SG 81-90 

SG 81 
Га; {53,1000}, T; Non-Centrosymmetric; without SOC 
Г; {В2, Ra}; (οι + cok? + csk2)oo + 22, [cii ks ky + ci,2(k2 — k2)] σι; 
М; (Ro, Ra}; (οι + eok? + csk2)oo + 24m [еса + Gi2(k2 — к2)] σι; 
Z; (Ra, Ra}; (οι + cok? + csk2)oo + 352.4 [ci a ks ky + cio (k2 — k2)] σι; 
А; (Ra, Ra}; (οι + cok? + csk2)oo + У, [ci1keky + ci,2(k2 — k2)] σι; 
A; (Hs, Ha); (οι + cək; cak? c4k2)oo uz y Ci, 1kzky a ιο (k2 = k;)] σι) 
V; (Hs, Ha); (οι F cək; cak? cak2)oo + τ [citta y + σι» (k2 = k;)] Ci; 
Accidental degeneracies on high symmetry line 
А; {R1}, (Ho, R2}; Ao (οι + ск.) + (УЗАв + Ав) csk; + (Aacs + Acca — A166 — Азст) k; + (— Авсз + Алса — Азов + Азст) ky; 
V; {Ri}, (Ho, Ro}; Ao (οι + cək;) (V3As | As) ськ, + (Адсз + Acca — Азсв — Αχοτ) k; + (— Авсз + Алса — A2c6 + A1c7) ky; 
И’; {Ri}, {Ro}; со (ει + cakz) + езозЁ + У), оч (Cia Ks + ci,2ky) ; 
SG 82 
Ге; {51.1000}, 7; Non-Centrosymmetric; without SOC 

(fis, Ва}; (οι πο cok? + csk2)oo sie а [ci τα ky ahr ci a(k? = К] σι; 
Z; {Ro, Ra}; (οι + cok? + csk2)oo + ΣΣ 4 [cii Ks ky + c; 2 (k2 — k2)] σι; 
A; {Ro, Во}; (с\ cok; ca k? cak2)oo + p m [cii κα ky T ci. (K2 — η] Oi; 
V; (Rs, Во}; (с\ cok; csk2 A k2)oo + τα [cii Ks ky + cio (k2 — к2)| Oi; 
Accidental degeneracies on high symmetry line 
Л; (Ri) , (Ho, Ro}; Ao (су + eokz) (V 3As | Аз) ськ, + ( Алсз + Acca — Αιος — Аэст) k; + (— Acca + Алса — Азсь + А1ст) ky; 
V; {R1}, (Ha, R2}; Ао (су + cokz) + (V3As + As) csk; + (Аасз + Acca — Arce — Азст) ke + (— Авсз + Алса — Aace + Аст) ky; 
И’; (Rmi) {Πο}: со (ει + cokz) + c303kz 4 m σι (Ci Es + Ci,2ky) ; 
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Га; (CL|0001, {7|000}, 7; Centrosymmetric; without SOC 


600 


Г; {В2, Ra}; [ει + co(k2 + К?) + csk2] σο + У, [eia Eee ky + ci,2(k2 — k2)] σι; 
Us, Ев}; [ει + eə (k2 + k2) + esk2] со + 355.4 [eiie ky + ci,2(k2 — k2)] σι; 
М; (Ra, Ra}; [ει + co(k2 + К?) + esk2] σο + У, [eia ee ky + ci,2(k2 — k2)] σι; 
{Re, Ев}; [ex + eə (k2 + k2) + esk2] со + 355.4 [eie ky + ci,2(k2 — k2)] σι; 
Z; (Ra, Ва}; [ει + cə (k2 + k2) + esk2] oo + 322. [eia ke ky + ci,2(k2 — k2)] σι; 
{Вв, Ra}; [ει + eə (k2 + k2) + esk2] со + 352.4 [eiie ky + ci,2(k2 — k2)] σι; 
А; (Ro, Ra}; [ει + с2(Е2 + К?) + esk2] σο + У, [eia Ee ky + ciis (k2 — k2)] σι; 
{Re, Rs}; [ει + e(k2 + k?) + esk2] во + Nc [cii ks ky + cio (κ: — k2)] σι; 
А; {R2, Ва}; [ei + coke + cs(k2 + k2) + cak2] oo + У, [eia ks ky + ci,2(k2 — k2)] σε; 
V; (Ro, Ва}; [ex + coke + ca (k2 + k2) + cak2] oo + 352 4 [к.к + ci,2(k2 — k2)] σι; 
Accidental degeneracies on high symmetry line 
A; {R1}, {R2}; со (ει + coke + caky) + оз (cake + csky) + coo kz; 
U; {R1}, (Ro); | 00 (си + cake + c3ky) + оз (саК» + esky) + coorkz; 
A; {R1}, {Rs}; o (ει + с2К.) + c303kz; 
{Ri}, (Ro, Ва}; [(Aa + Ав) сз + (Ах — Αι) са] k, + (А: — Αα) сз + (Aa + Ав) са] ky + Ао (οι + eokz) + (V3As + Ав) cskz; 
(Ro, Ra}, {R3}; [( As + Ат) сз + (As — A2) са] ke + [(A2 — Аз) сз + (Ав + Az) ca] ky + Ao (ει + со.) + Aacsk;; 
V; {Ri}, {Rs}; со (ει + cokz) + c303kz; 
{Ri}, (Ro, Ва}; (Аа + Ав) сз + (A2 — Αι) са] Κα + (А, — A2) сз + (Aa + Ав) са] Ку + Ao (οι + coke) + (V3As + Ав) eskz; 
(Fa, Ra}, {Ез}; [(Ав + Ат) сз + (Аз — Аз) са] К» + [(A2 — Аз) сз + (As + Ат) са] ky + Ao (οι + cək;) + Ascsk;; 
У; {Ri}, {Ro}; со (ει + coke + сзЁу) + оз (cake + esky) + coorkz; 
S; {R1}, {R2}; со (с1 + Coke + сз) + оз (cake + csky) + coorkz; 
Y; (Ri); {R2}; со (οι + сәЁ® + сз) + дз (Cake + es ky) + сво К; 
Т; (Fi), {R2}; со (οι + coke + сз) + оз (cake + c5 ky) + сво; 
W; {Ri}, {Ro}; со (c1 + cokz) + c303kz + σι (cake + esky) ; 
SG 84 
Га; {011004}, {1|001 }, 7; Centrosymmetric; without SOC 
Г; (R>. Ва}; [ei + co(k2 + k2) + esk2] oo + 352.4 [eia ks ky + cio (k2 — k2)] σι; 
(Rs, Rs}; [οι + cə (k2 + k2) + esk2] oo + 3524 [кк + eio (k2 — k2)] σι; 
М; (Ra, Ra}; [ei + c2(k2 + k2) + esk2] oo НУ, [eia kaki + cio (K2 — k2)] σι; 
{Re, Rs}; [c1 + cə (k2 + k2) + csk2] oo + 3524 [οι kak; + cio (k2 — k2)] σι; 
Z; Ro; [ει + cə (k2 + ky) + esk2] оо + [сак Ку + cs (k2 — Ку)| оз; 
Βιο; [ει + c2(kz + ky) + csk2] со + [ca k; ky + es(k2 — ky)| оз + c202kz; 
А; Во; [ει + cə(k2 + ky) + csk2] со + [сак К, + es(k2 — К2)| оз; 
Rio; [ει + c2(kz + ky) + csk2] со + [сак ky + es(k2 — ky)| оз + c202kz; 
А; {R2, Ra}; [ei + coke + cs(k2 + k2) + cak2] oo + У, [ci1keky + ci,2(k2 — k2)] оз; 
У; (Ro, Ra}; [ex + coke + ca (k2 + k2) + cak2] oo + У, [к.к + ci,2(k2 — k2)] σι; 


202102.00016v1 


chinaXiv 


601 


Accidental degeneracies on high symmetry line 


A; (Ri), (Ho); σο(οι + coke + caky) + оз (cake + csky) + σοσι Κα; 
U; {Ro},{Ra}; | оо (си + coke + esky) + os (cake + ську) + coorkz; 
A; {Rı}, {R3}; со (сі + сок.) + c303kz; 
{R1}, (Ho, Ra}; [(A4 + Ав) єз + (Ах — Αι) са] k, + [(Αι — A2) сз + (Aa + Ae) са] ky + Ао (ει + ск.) + (V3As + Ав) cskz; 
(Fa, Ra}, {Ез}; [(Ав + Ат) сз + (As — Аз) са] К» + [(A2 — Аз) сз + (As + Ат) са] ky + Ао (ex + cək;) + Ascsk;; 
V; (R) (Ha); — оо (c1 + eokz) + сзозЁь; 
{Ri}, (Ho, Ra}; (Аа + Ав) сз + (A2 — Αι) са] К» + (А: — A2) сз + (Aa + Аб) са] ky + Ao (ει + сәЁ„) + (V3As + As) cskz; 
(Hao, Ra}, (Ra) ; [(Ав + Ат) сз + (Аз — A2) οι] К» + [(А2 — Аз) сз + (Ав + Ат) οι] Ку + Ao (οι + cək;) + Ascskz; 
X; {Ri}, {R2}; со (ει + coke + c3ky) + оз (cake + esky) + coorkz; 
5; {R2}, {R4}; со (ει + coke + сзЁу) + оз (cake + csky) + ceci Κα; 
Y; {Rı}, {R2}; со {οι + Coke + c3ky) + σα (Cake + esky) + сво ks; 
Т; {R2}, {R4}; со {οι + Coke + сзЁу) + σα (Caka + csky) + сво ks; 
W; {R1}, {R2}; со (σι + ск.) + c303kz + σι (cake + c5ky) ; 
SG 85 
Га; (01,1250), {11440}, 7; Centrosymmetric; without SOC 
Г; (R, Ra}; [οι + e (K2 + k2) + esk2] oo + 322.4, [eia ks ky + cio (k2 — k2)] σε; 
{Ro, Rs}; [ei + es (k2 + К?) + esk2] oo + 352.4 [eiie ky + cio (K2 — k2)] σι; 
M; Ro; [ει + ex(K2 + k2) + οὐκ] oo + [cakaky + es(k2 — k2)] оз; 
Rio; [ει + cə (k2 + ky) + σοκ] со + [сак К, + es(k2 — k2)] оз + e202kz; 
Z; {R2, Ra}; [ei + οὐ(κ2 + К2) + csk2] σο + 3524 [оке + c:,2(k2 — k2)] σε; 
(Ris, Rs}; [ex + οὐ(κ2 + k2) + esk2] oo + 3524 [eii ks ky + ci,2(k2 — k2)] σι; 
A; Ro; [c αν ky) + cak2] σο + [ca k; ky + es(k2 — ky)] σα; 
Rio; [ει + ex(k2 + ky) + σοκ] со + [сак к, + es(k2 — k2)] оз + cə2o2k;; 
R; Rs; C100 + сә Ge + сзКу); 
X; Rs; C100 + σα (cokz + сзКу); 
А; {Ro, Ra}; [ex + cok, + cs(k2 + k2) + cak2] oo + У, [eia ke ky + cio(k2 — k2)] σε; 
У; {Rs, Rr}; [ει ekz + сз(К2 + k2) + cak2] oo + 322.4 [eise ky + ci,2(k2 — k2)] оз; 
W; (Ri, Ro}; (ει + cək;)oo + Xa (cika + ciaky)ci; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; 

U; {Ri}, {Ro}; 

А; {Ri}, {Rs}; 
{Ri}, {В2, Ra} 


(fis, Raj , Uis) ; [ 


V; (Hs, Rr}, (Rey 


{Rs, Rr} П {Rs} ; [ 


{Re}, {Rs}; 
У; {Ri}, {Ro}; 
S; {Ri}, {R2}; 
У; (Fi) {Ro}; 
T; {Ri}, {R2}; 


SG 86 


со (Οι + Coke + сзКу) + 03 (cake + esky) + coorkz; 
со (сі + Coke + сзКи) + 03 (caka + esky) + coorkz; 
σο(σι + ο.) + c303kz; 
; [САл + Аб) сз + (A2 — Αι) c4] Κα + [(A1 — A2) сз + (Aa + Ав) c4] k 
(As + Ат) сз + (Аз — A2) ca] Κα + [(A2 — Аз) сз + (As + Ат) ca] К 
; (A46 + Ат) сз + (Аз — A2) са] kz + [(A2 — Аз) сз + (Ав + Ат) ca] k 
(Ав + Ат) сз + (A2 — Аз) ca] К» + [(A3 — A2) сз + (Ав + Az) ea] К 
со (ει + ο.) + сзозЁь; 
со (Οι + Coke + сзЁу) + σα (cake + esky) + coorkz; 
со (сі + Coke + c3ky) + 03 (caka + esky) + coorkz; 
со (Οι + Coke + сзЁу) + σα (cake + esky) + coorkz; 
со (Οι + Coke + c3ky) + 03 (caka + esky) + coorkz; 


C2 kz 


C2 kz 


cok; 


Га; {0111223}. UI 


LIIT ; Centrosymmetric; without SOC 


Г; {Ro, Ra}; [ei + c2(k2 + k2) + csk2] oo + 322.4, [eia ks ky + cio (k2 — k2)] σε; 
{Вв, Rs}; [ει + co(k2 + К?) + csk2] oo + 352.4 [eiie ky + ci,2(k2 — k2)] σι; 
M; Hs; [ει + c2(k2 + k2) + οὐκ] oo + [cakaky + es(k2 — k2)] оз; 
Rio; [ει + cə (k2 + ky) + σοκ] со + [сак К, + cs(k2 — k2)] оз + с202.; 
Z; Ro; [ει + c2(kz + ky) + οὐκ] со + [cakaky + es(k2 — k2)] оз; 
Fio; [ει + ea (k2 + k2) + esk2] со + [сак к, + es(k2 — k2)] оз + cəo2k;; 
А; (Ra, Ra}; [ei + cə(k2 + k2) + esk2] oo + У), [eia ks ky + cio (k2 — k2)] σε; 
{Вв, Rs}; [οι + cə (k2 + k2) + esk2] со + 352 4 [eii ks ky + cio (k2 — k2)] σι; 
R; Rs; C100 + σὰ (coke + caky) ; 
X; Rs; C100 + σ»(οΚα + e3ky) ; 
A; {Ra Ra}; [οι сәк, + ca(K2 i) | cak?| со + Kai [ci κα ky + ci (k? — Κῶ] σι; 
У; (Rs, Rr}; [οι + coke + сз(К + ky) + cak2] оо + p» dm [cia ks ky + cio (k2 — k2)] σι; 


W; (Ri, Ro}; (οι 4 


Е cokz)oo + Xa (cika + ciky)oi; 


cok; 


(V3As t As) Ο5 Κα; 
Ascsk;; 
Ascsk;; 


Ag (cs + cckz) ; 
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Accidental degeneracies on high symmetry line 


A; {Р}, (Ha); σοί(ει + coke + caky) + оз (Caka + es ky) + comi Κε; 

U; (Ha), (Ra); σο(σι + coke + c3ky) + os (Cake + esky) + coorkz; 

A; {Ri},{Rs}; σοί(ει + со.) + сзозК.; 
{R1}, {R2, Ra}; (Аа + Ac) сз + (A2 — Αι) са] Κα + [(A1 — Аз) c3 + (Ал + Ав) са] Ку + Ao (ει + cək;) (ν3Α. | As) csk;; 
(Ha, Ra}, {Rs}; [(Ав + Ат) сз + (As — Ах) c4] К» + [(A2 — Аз) сз + (Ав + A7) са] Ку + Ao (ει + с2К.) + Ascsk;; 

У; (His, R7}, {Re}; [(Ao + Ат) сз + (Аз — А») са] ka + [(A2 — Аз) сз + (Ав + Ат) са] Ку + Ao (οι + с2К.) + Ascsk;; 
(His, Rr}, {Rs}; [(Ав + Ат) сз + (A2 — Аз) са] Κα + [(Аз — A2) сз + (Ав + Ат) са] Ку + Ао (ει + с2К.) + Аз (cs + сок); 
{Re}, {Rs}; 00 (сл + ск.) + c303kz; 

У; {R1}, {R2}; — оо (са + coke + сз) + оз (Cake + esky) + coorkz; 

S; {R2}, {R4}; оо (са + cake + сзКу) + оз (cak; + esky) + ceoik;; 

У; (R) (H2); — оо (си + coke + сз) + оз (cake + esky) + ceorkz; 

T; {Ro},{Ra}; — оо (си + coke + сзК,) + оз (cake + esky) + οὐσι ἴα; 

SG 87 

Го; {01.1000}, {11000}, 7; Centrosymmetric; without SOC 

Г; (Ro, Ra}; [ei co(K2 4 k2) cak?] со + Sa [агі + с 2 (k2 — k;)] Ci; 
{Вв, Ев}; [ει + eə (k2 + k2) + esk2] со + 3554 [eiie ky + ci,2(k2 — k2)] σι; 

Z; (Ra, Ва}; [οι ca(k2 + К») cak?] σο + >, [ci ЁЁ, + cio (К — к2)] Ci; 
(s, Ев}; [ει + eə (k2 + k2) + esk2] со + 3524 [eiie ky + ci,2(k2 — k2)] σι; 

P; (Ro, Ra}; [ci + cə (κα + ky) + esk2] со + D [ci ks ky + cio (kz — ky) + ci,3kz] σι; 

А; (Ra, Ra}; [ei + coke + es (k3 + k2) + cak2] oo + У, [Ci kak; + ci,2(k2 — k2)] оз; 

V; (Ra, Ra}; [οι + coke + cs (k2 + k2) + cak2] oo + 352.4 [eii ks ky + ci,2(k2 — k2)] σι; 

Accidental degeneracies on high symmetry line 

А; {Ri}, {Rs}; oo (ει + C2kz) + сзозЁь; 
{Ri}, (Ho, Ra}; [(Ал + Ав) сз + (A2 — Αι) са] κα + [Αι — Αα) сз + (Aa + Аб) са] ky + Ао (ει + e2kz) + (УЗАь + Ав) cskz; 
(Fa, Ra}, {Πο}; [(Ав + Ат) сз + (As — Аз) са] ke + [(A2 — Аз) сз + (As + Ат) са] Ку + Ao (οι + cək;) + Ascsk;; 

V; {Ri}, {Rs}; со (ει + cokz) + c303kz; 
{Ri} (Ro, Ra}; [(Ал + Аб) сз + (A2 — Αι) са] Κα + [(Αι — A2) сз + (A4 + Ав) c4] ky + Ao (ει + cək;) (V3A5 | As) cskz; 
(Uis, Ra}, {Ез}; [(As + Ат) сз + (Аз — Аз) са] Κα + [(A2 — Аз) сз + (Ав + Az) са] ky + Ao (ει + cək;) + Ascskz; 

W; {Ri}, {ΠΟ}: со (сі + cokz) + c303kz + σι (Cake + csky); 

X; {R1}, {R2}; | до (си + coke + esky) + os (cake + csky) + coorkz; 

Е; {R1}, {R2}; со (ει + coke + сз) + оз (cake + csky) + coorkz; 

А; (R) (Ho); σο(οι + cake + c3ky) + оз (cake + csky) + c601kz; 

U; {R1}, (Ro); σοίοι + coke + c3ky) + os (cake + csky) + coorkz; 

У; {R1}, {R2}; со (ει + coke + сзЁу) + оз (cake + csky) + coo Κα; 
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Г; {C#|244}, {13} 1}. T; Centrosymmetric; without SOC 


Г; {R2, Ra}; [ei co (k2 ke) А go + X [агае + cio (k2 — i» σι; 
(s, Ra}; [ει + со(Е® + К?) + esk2] oo + 352.4 [eia ks ky + cio (k2 -- k2)] σι; 
X; Rs; οισο + σα (coke + caky) ; 
Z; Во; [ει + ex (k2 + ky) + csk2] со + [cake ky + cs (k2 — k2)] оз; 
Rio; [ει + ea (k2 + k2) + c3k2] со + [cake ky + cs(k2 — k7)] оз + c202kz; 
P; {Ri, Ra}; cə(o2k; + oiky) + ¢3(o1kse + 02ky) + с100; 
{R2, Ra); с2(о2К» + oiky) + сз(о1к + σον) + с100; 
A; {R2, Ra}; [ei + coke + ca(k2 + k3) + cak2] во + T [cia ks ky + cio (k2 — k2)] σι; 
У; (Bs, Rr}; [ει + coke + cs (k2 + k2) + cak2] oo + 352.4 [eiie ky + ci,2(k2 — k2)] σι; 
W; (RI, Ro}; (οι + cək;)oo + (cake + сзКу)ол + (coke + csk; )o2; 
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A; {R1}, {R3}; со (σι + ο.) + c303kz; 
{R1}, (Ro, Ra}; (Аа + Ac) сз + (Ao — Αι) са] kz + [(A1 — Аз) es + (Aa + Ав) ca] ky + Ao (сл + ск.) + (УЗА + As) csk;; 
(Fio, Ra}, {Ra}; [(Ав + Ат) сз + (As — A2) са] Κα + [(A2 — Аз) сз + (As + Ат) са] ky + Ao (οι + cək;) + Ascsk;; 

V; (Hs, Rz) , {Re}; оо (ει + cək;) + c303kz; 
{Rs, Rr}, {Rs}; [(A4 + Ав) сз + (Az — Αι) са] К» + [(A1 — Аз) сз + (Aa + Ав) са] ky + Ao (οι + coke) + (V3As + As) coke; 
{Rs}, {Rs}; [(Ав Ат) сз + (Аз — A2) ca] Е, + [( As — Аз) сз + (As + Аз) са] y + Ao (οι + с2К.) + Ageskz; 

X; {Rı}, {R2}; со (οι + Coke + c3ky) + оз (cake + csky) + сво; 

F; {R2}, {R4}; со (οι + Coke + c3ky) + оз (Cake + csky) + сво; 

A; {R1}, {Ro}; со (οι + Coke + сзКу) + оз (cake + esky) + cooks; 

U; {Rə}, (Ra) ; со (σι + co ks + cgky) + оз (cake + esky) + coo ez; 

У; (RY {Ro}; со (οι + coke + сзКу) + оз (cake + es ky) + сво; 

SG 89 

Га; {3,1000}, (C2,|000), T; Non-Centrosymmetric; without SOC 

Г; Rs; [ει + cə(k2 + k2) + esk2] со + cami ks ky + es(k2 — ky)o3 + c202kz; 

M; Rs; [ει + cə (k2 + ky) + csk2] со + cami ke ky + cs(k2 — 2) оз + с202К.; 

Z; Rs; [ει + cə (k2 + k?) + cak2] со + cami ks ky + cs (k2 — К2)оз + c202kz; 

A; Rs; [ει + cə (k2 + ky) + cak2] со + camis ky + c5(k2 — Ку)оз + c202kz; 
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Accidental degeneracies on high symmetry line 


A; (Ri) (Ro) ; 
U; (mj, (Ro); 
A; {Ri}, {Ro}; 


{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {R3} ; 
{R2}, {Ва}; 
is) Un; 

Vi {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {R3} ; 
{R2}, {Ва}; 
{R3} Uu): 
{Ri}, {R2}; 
{Ri}, {Re}; 
{Ri}, {R2}; 
{R1}, {R2}; 

; {Ri}, {R2}; 


= lis 
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, 


σα (csk; + cek? + ст?) + [0+ (αι κ”. + azk?) + h.c.] : 


η 


, 


03 (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] г 


, 


, 


σα (csk; + cek? + ст?) + [o+ (αι κ”. + azk?) + h.c.] г 


) 


, 


03 (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] Н 


, 


CA01 kz C502 (ky = kz) 5 


о (οι + coky) + сзозКу + esci ks + οσο Κε; 

о (Οι + coky) + сзозКу + esci ks + σρσα κα; 

о (οι + cokz) + c303kz (1+ i)cso+k- + h.c]; 
о (ει + cokz + c3k? + cak?) + 

о (οι + cokz) + c303kz (1 —i)eso4k+ + Һ.с.); 
о (οι + cokz) + c303kz (1-2) съо+К- + h.c]; 
о (ει + cokz + сз? + cak?) + 

о (οι + cokz) + c303kz (1+ 1)сѕс+к + h.c]; 
о (οι + cokz) + c303kz (1 + i)cso+k- + hc]; 
o (ει + cokz + esk? + cak?) 4 

o (οι + cokz) + c303kz (1 —i)eso4k+ + Һ.с.); 
o (οι + cokz) + c303kz (1 i)eso  k—. + h.c]; 
0 (e сок. + cak? 4 cak?) | 

о (οι + cokz) + c303kz (1 +i)cso+k- + h.c]; 
o (Οι + Coke + coky) + σα (ου Κα + c3ky) 

o (οι + cok, + coky) + оз (сзК» + c3ky) 

o (Οι + cək,) + сзозК» + сво2Ку + csoik;; 

o (сі + Coke) + c303ke + сво2Ку + csoik;; 

o (Οι + cokz) + c303kz + csoiks + σοσοΐῳ; 


слу kz C502 (ky — Κα); 


Га; (01,000), {C2214 30), 7; Non-Centrosymmetric; without SOC 


k2)03 


C202kz; 


T; Rs; [ει + c2 (К? + ky) + σοκ] σο + cac1k;k, + cs (k2 

M; (Rs, Re}; [ει + с (k2 + ky) + csk2] σο + (саст + 6502) ks ky; 
Us, Rs}; [οι + cə(k2 + ky) + сзК?] oo + (саст + cso2)k;ky; 
Ro; [ει + cə (k2 + ky) + cak2] со + caos ks ky; 

Z; Rs; [ει + cə (k2 + k2) + οκ] со + cao ks ky + cs (k2 

А; {Rs, Re}; [ει + cə(k2 + ky) + c3k?] оо + (саст + c502)kaky; 
(Rs, Rs}; [ei + cə(k2 + ky) + сзЁ?] со + (саст + οσο) Κα ἕῳ; 
Ro; [ει + ex(k2 + ky) + eak2] σο + caos ks ky; 

В; Rs; C100 + C202ky; 

X; Rs; C100 + с202 Ку; 


V; (Bi, Rs}; [οι 

(o, Ra}; [οι 
У; (Ro, Ва}; (οι 
T; (Ha Ва}; (a 
W; (Ri, Roy; (οι 


(c301 C402) 


(c301 C402) 


(c301 + c402) 


cokz + ca(k2 02) | cak?| со + 


cok; ca (k2 ke) | саЁ?] σο - 


ky; 
ky; 
ky; 


Ку)оз 


c202k;; 


г (c501 + €602)ks ky; 


F (c501 + οσο) ks ky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (ει + coky) + сзозКу + csoike + свтоЁ»; 
U; {Ri}, {Ro}; со (ει + caky) + es03ky + csi ks + ceo2k;; 
A; {R1}, {R2}; oo (οι + cakz) + c303kz + [(1 + i)cso+4k- + h.c]; 
{R1}, {R3}; со (ει + c2k; + esk? + cak?) + оз (csk; + cok” + crk?) + [o+ (ark) + azk?) + h.c]; 
{R1}, (Ray; со (ει + cokz) + c303kz + [(1 — i)cso+4k4+ + h.c.]; 
{R2}, {R3}; со (ει + cək;) + c303kz + [(1 + i)cso+k- + h.c]; 
{R2}, {R4}; со (ει + c2k; + сз? + cak?) + оз (csk; + cek? + crk?) + [o+ (αι κ] + azk?) + h.c]; 
{Ез}, {Ва}; со (сі + cokz) + c303kz + [(1 + ®с5о+К- + h.c]; 
У; (R3, Ез}, (Ro, Ra}; Гоо (οι + cokz) + сзГз,ок +{(1 +4) [(οι 4,0 + ics 4,3) k- + + (eT 4,1 + c7T442)] + h.c.) ; 
X; (m) {R2}; со (οι + coke + coky) + os (сзК» + eaky) + cami kz + 6502 (ky — Κα); 
S; (F3) , {R2}; со (ει + Coke + coky) + оз (cake + caky) + cami kz + cso2 (ky — Κα}; 
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11. SG 91-100 


Га; {611004}, (02,000), 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ei + ca(k2 k2) cak2 
M; Rs; [ει + со(к2 к2) cak2 
7; Re; C100 + C202kz; 

Вт; C100 + c202k;; 
A; Re; C100 + C202kz; 

Вт; C100 + c202k;; 
Е; Rs; C100 + c202kz; 


U; (Hao, Ra}; (οι + coky)oo 


5; {Ro, Re}; (οι + coke + coky)oo + 


(c301 


T; {Ri, R2}; (a + cək;)oo 


(c301 


| со + C401 Κα ky T cs (k2 == к2)оз + ορσο ία; 


] со + cad Κα ky + ces (k2 = к2)оз + сво2 К; 


c402)kz; 


(c301 + c402)kz; 


C402)k;; 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; σο (су + сәк) + c303ky + csoik, + свог; 

Л; (Fa) , {R2}; оо (су + cokz) + сзозК. + [(1 + i)eso фк + h.c]; 
{Ri}, {Ез}; оо (ει + c2kz + cak? + сак?) + оз (csk; + свк? + ezk2) + [σι (aik? + azk?) + h.e] ; 
{Ri}, {R4}; со (су + cokz) + сзозК. + [(1 — i)eso ki + h.c]; 
{R2}, {R3}; оо (су + сәк.) + сзозК. + [(1 + Ὀσρσικ. + h.c]; 
{R2}, {R4}; оо (ει + сок. + csk2 + cak2) + оз (csk; + cek? + crk?) + [σε (αι КЗ + azk?) + h.c.] ; 
{R3}, {Ra}; со (су + cokz) + сзозк + [(1 + i)cso+k- + h.c]; 

У; (RB), (Ha) ; со (су + cokz) + esoskz + [(1 + i)cso+k- + hc]; 
{Ri}, {R3}; оо (су + ск. + csk2 + cak2) + σα (csk; + cok? + crk?) + [o+ (αι КЗ + azk?) + h.c.] ; 
{Ri}, {Ra}; оо (су + cokz) + c303kz + [1 — i)eso κκ + h.c]; 
{R2}, {Βα}; со (су + cokz) + сзозК» + [(1 + с5о+К- + h.c]; 
{R2}, {R4}; оо (ει + сок. + csk2 + cak2) + оз (csk; + cok” + crk?) + [σε (oak. + azk?) + h.c.] ; 
{R3}, {Ra}; со (су + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 

У; {Ri}, {Πο}: до (су + coke + coky) + оз (сзКь + caky) + εἰσι kz + cso2 (ky — Κα}; 

У; (Ri) , {R2}; со (ει + ск.) + сзозК» + coo2ky + csoik;; 

W; {Ri}, {R2}; oo (су + с2К.) + c303kz + csoik; + coo2ky; 
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Га; {21.1001}, {C22|440},7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + οί ky) + esk2] σο + cami ks ky + cs (Κα — К) оз + céc2k;; 
M; (Rs, Πο}; [ci + cə (k2 + ky) + csk2] со + (сасу + c502)keky; 

{R7, Rs}; [οι + cə (k2 + k?) + cak2] со + (саст + с592)К» ky; 

Во; [ει + ex (k2 + k2) + esk2] со + саозК»Ку; 
Zi Re; C100 + cə2o2k;; 

Вт; C100 + c203k;; 


А; (He, Вт}; οιΓοιο + cə2[[o,2 (k; — ky) + Гз,з(К» + ky)] + сзГз,1К:; 
Е; (Ro, Ra}; (οι + Ding οική)σο + (c201 + c302)kykz; 
Us, На}; (οι + У, cik?)o0 + (сост + cao2)kyk;; 
X; Rs; C100 + C202ky; 
U; {Ro, Ra}; (οι + coək;)oo + (e301 + c402)kz; 
V; {Ri, Вз}; [οι cokz + ca(k2 k2) Г cak2] со + (e501 + cóeo2)kak;; 
{R2, Ra}; [ει + cək; + ca (k2 + ky) + cak2] со + (e501 + eso2) sky; 
5; {Ro, Re}; (ει + caks + coky)oo + (e301 + c402)kz; 
Y; {Ro, Ra}; (ei + cəkz)oo + (301 + c402)ky; 
y; ( 
( 
( 


T; {В2, Вә}; (ει + coke + У cik?) 00 + У, civikyke; 
{ Ва, Ва}; (αι + coke + Уу; Cik?) со + У), οισιξυεε; 
W; 181, Ro}; (οι + cək;)oo + (c301 + c402)ky; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; oo (ει + Coky) + c303ky + σ6σι ἴα + ceo2k;; 
A; {R1}, {R2}; со (ει + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 
{Ri}, {R3}; oo (ει + c2kz + єзї? + cak? 2) + os (csk; + cek? + c7k2) + [oy (αι κ”. + azk?) + hc]; 
{Ri}, {Ra}; со (сі + cokz) + c303kz + [(1 — i)eso ki + hic]; 
{R2}, {Rs}; со (сі + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 
{Ro}, {R4}; оо (су + c2kz + cak? + сак?) + дз (csk; + cek? + c7k2) + [σι (αι κ”. + oak? ) the]; 
{R3}, {Ва}; со (сі + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 
У; {Ri, Rs}, (Ho, Ra}; Гоо (с1 + cokz) + esVa,okz + {(1 + i) [(саГ+,о + tesP 4,3) k- + tke (свГ+1 + стГ+,ә)] + h.e.) ; 
X; {Ri}, {R2}; Go (ει + Coke + coky) + оз (cake + сз) + сас. + соо (ky — ke); 
Т; (Ha, Ro}, (Ra, Ra}; Гоо (c1 + coke) + Va,ocsks + саГ1,оЁ + csl`2 ok, + Da (ci; T1, ky + οι 2ο 1ος); 
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Га; {C1004}, {C22|000},7; Non-Centrosymmetric; without SOC 


Г; Rs; [су + сә(Ё + ky) + csk2] со + саст К.К + cs(k2 — ky)o3 + céc2k;; 
M; Rs; [ει + cə (k2 + ky) + сзЁ?] со + cami ke ky + cs(k2 — 2) оз + céc2k;; 
Z; Rs; [ει + eo(K2 + ky) + cak2] σο + cami ks ky + cs (k2 — К2)оз + céc2k;; 
A; Rs; [ει + cə (k2 + ky) + cak2] со + cami ks ky + c5(k2 — Ку)оз + сво2К.; 
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Accidental degeneracies on high symmetry line 


A; (Ri) (Ro) ; 
U; (mj, (Ro); 
A; {Ri}, {Ro}; 


{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {R3} ; 
{R2}, {Ва}; 
is) Un; 

Vi {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {R3} ; 
{R2}, {Ва}; 
{R3} Uu): 
{Ri}, {R2}; 
{R2} , {R4}; 
{R1}; {R2}; 
{R1}, {R2}; 

; {Ri}, {R2}; 


= iis 


SG 94 


, 


σα (csk; + cek? + ст?) + [0+ (αι κ”. + azk?) + h.c.] : 


η 


, 


03 (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] н 


, 


, 


σα (csk; + cek? + ст?) + [o+ (αι κ”. + azk?) + h.c.] г 


) 


, 


03 (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] Н 


, 


CA01 kz C502 (ky — Κα); 


о (οι + coky) + сзозКу + esci ks + ορσαα; 

о (Οι + coky) + сзозКу + esci ks + céoc2k;; 

о (οι + cokz) + c303kz (1+ i)cso+k- + h.c]; 
о (ει + c2kz + csk? + cak2) + 

о (οι + cokz) + c303kz (1 —i)eso4k+ + Һ.с.); 
о (οι + cokz) + c303kz (1-2) съо+К- + h.c]; 
о (ει + cokz + сз? + cak?) 4 

о (οι + cokz) + c303kz (1+ 1)сѕс+к + h.c]; 
о (οι + cokz) + c303kz (1 + i)cso+k- + hc]; 
о (сі + со. + csk? + cak2) 4 

o (οι + cokz) + c303kz (1 —i)eso4k+ + Һ.с.); 
o (οι + cokz) + c303kz (1 i)eso  k—. + h.c]; 
0 (e сок. + cak? 4 cak?) | 

о (οι + cokz) + c303kz (1 +i)cso+k- + h.c]; 
o (Οι + Coke + coky) + σα (ου Κα + c3ky) 

o {οι + coke + c2ky) + оз (cak+ + сзКу) 

o (Οι + cək,) + сзозК» + сво2Ку + csoik;; 

o (сі + Coke) + c303ke + сво2Ку + csoik;; 

o (Οι + cokz) + c303kz + csoiks + σοσοΐῳ; 


слу kz C502 (ky — Κα); 


Га; (1,1003), {С 20), 7; Non-Centrosymmetric; without SOC 


Г; Hs; [ει + cə (k2 + k2) + eak2] σο + εἰσι kk, + es (K2 — К2)оз + сво2К.; 
M; (Rs, Re); [ει + с (k2 + ky) + csk2] σο + (οισι + οσο) ks ky; 
Us, Rs}; [οι + cə(k2 + ky) + сзК?] oo + (саст + cso2)k;ky; 
Ro; [ει + cə (k2 + ky) + cak2] со + caos ks ky; 
Z; Rs; [ει + cə (k2 + k2) + σοκ] со + cami kk, + cs(k2 — К2)оз + свсок.; 
А; {Rs, Re}; [ει + c2(kz + ky) + c3k?] оо + (саст + c502)kaky; 
(Rs, Rs}; [ei + cə(k2 + ky) + сзЁ?] со + (саст + c502)kaky; 
Во; [ει + cə (k2 + ky) + сзЁ?] σο + caos ks ky; 
Е; Rs; C100 + с202Ку; 
X; Rs; C100 + C202ky; 
У; {Ri, Ез} [οι + cokz + сз(к2 + №) + cak2] со + (e501 + C602) ку; 
(Ra, Ra}; [ei + ekz + es(k2 + ky) + cak?] оо + (e501 + coca) kaky; 
Y; (Ro, Ва}; (οι + cakz)oo + (c301 + c402)ky; 
Т; (Hao, Ra}; (οι + cəkz)oo + (c301 + c402)ky; 
W; (Ri, Ro}; (ει + cək;)oo + (e301 + c402)ky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; 
U; {Ri}, {Ro}; 
А; {Ri}, {R2}; 
{Ri}, {Rs}; 
{R1}, {R4}; 
{R2}, {R3}; 
{R2}, {Ва}; 
Uis) {Ва}; 


У; (Fa, Rs}, (Ho, Ra}; Гоо (са 


X; {Ri} 3 {Во} ; 
S; (Ro) , (Ra) ; 
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со (сі + ca ky) + сзозКу + Ο5σι Κα + csoc2k;; 

со (сі + c2ky) + c303ky + csoik, + csoc2k;; 

со (ει + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 

со (οι + cok; + cak? + сак?) +03 (csk; + cek? + c7k2) + [0+ (αι κ”. + azk?) + h.c.] $ 
со (сі + cokz) + c303kz + [(1 — i)eso ky + h.c]; 

со (сі + cokz) + c303kz + [(1 + ®с5о+К- + h.c]; 

со (οι + cok; + cak? + сак?) +03 (csk; + cek? + c7k2) + [0+ (αι k3 + azk?) + h.c.] : 
со (сі + cokz) + c303kz + [(1 + ¿)esoyk_ + h.c]; 


+ cokz) + cala,okz + {1 + 1) [(cal'+,0 + іс5Г | 3) k_ + 14 (свГ Ел + стГ | ‚2)] + h.c.) H 


со (οι 


Co ks coky) 03 (c3kz 


c3ky) 


C401 kz 


oo (ci 


coke coky) 03 (c3kz 


сзКу) 


C401 kz 


€502 (ky — Ка); 
c502 (Ку — Κα}; 


Га; (1,1002), (02,000), 7; Non-Centrosymmetric; without SOC 


Г; Hs; [ει + 
M; Rs; [ει + 
Z; Re; €100 - 

В, Οισο - 
А; Re; €100 - 

В, Οισο 1 
R; Rs; €100 1 


U; (Hao, Ra}; (οι + coky)oo 
5; {Ra, Rs}; (οι + coke + со 


T; (Ri, Ro); (οι + 


ca(k2 + k2) 


cak2] оо 4 


c2(k2 + k2) 
Е ca03k;; 
- c203k;; 
Е c203k;; 
Е c203k;; 


Е ca03k;; 


сзЁ? | со 4 


(c301 C402) 
ky)oo + 


(c301 C402) 


соКь)со 


H cad Κα ky + es (ke = к2)оз + сбво2К.; 


- C401 Κα ky + ces (k2 = к2)оз + ορσο К; 


kz; 


(c301 + c402)kz; 


kz; 


202102.00016v1 


chinaXiv 


611 


Accidental degeneracies on high symmetry line 


{Ri}, {R2}; 
{Ri}, {R2}; 
{Ri}, Uis); 
{Ri}, {Ra}; 
{R2}, {Ез}; 
{R2} , {Ra}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{R1}, {Ra}; 
{R2}, {R3}; 
{R2} , {R4}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {R2}; 
; {R1}, {R2}; 


T 


SG 96 


со (сі + c2ky) + c303ky + csoik, + ce02kz; 

со (сі + cokz) + c303kz (1 +i)cso+k- + h.c]; 

со (e сәк. 4 cak? : cak?) + сз (cskz + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] ; 
со (ει + cokz) + c303kz (1 —i)eso4k4 + h.c]; 

со (σι + cokz) + c303kz + [(1 + i)cso+k- + hic]; 

σο (ei cok; + cak? 4 cak?) + дз (csk; + cek? + ст?) + [o+ (oa 3, + azk?) + h.c.] ; 
со (σι + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 

со (ει + cokz) + c303kz + [(1 + i)cso+k- + h.c.] ; 

со (οι сәк. + cak? : cak?) + сз (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] ; 
со (ει + cokz) + c303kz + [(1 — i)cso+k+ + h.c.] ; 

со (σι + cakz) + c303kz + [(1 + ¿)eso+k_ + h.c]; 

σο (e cokz cak? | cak?) + дз (csk; + cek? + ст?) + [0+ (αι 5. + azk?) + h.c.] ; 
со (σι + c2k2) + c303kz + [(1 + ¿)eso+k_ + h.c]; 

со (сі + Coke + Coky) + оз (сзК» + сз) + caGik; + 6502 (Ку — Κα}; 

со (сі + с2К») + cao3k, + сво2Ку + c501kz; 

со (сі + cokz) + c303kz + ορσιζα + с6с2 Ку; 


Га; (1,1002), {C22|440},7; Non-Centrosymmetric; without SOC 


C602kz; 


L; Rs; [ει + со(Е + ky) + csk2] со + cami ks ky + cs(k2 — К2)оз 4 
M; (Rs, Re}; [ει + co(k2 + k?) + c3k?] оо + (саст + cs02)kzky; 
Gs, Rs}; [ci + cə(k2 + ky) + eak2] σο + (саст + e502) ks ky; 
Ro; [ει + ea(K2 + k2) + csk2] со + caos ks ky; 
Z; Rs; C100 + с202К.; 
Rr; C100 + cC2o2k;; 
A; (Ro, Rz); с1Го,о + сә [Fo,2(ke — ἂν) + Гз,з(К» + ky)] + e303,1k2; 
В; (Ro, Ra}; (а 35s cik?)oo + (ωσι + c302)kykz; 
Ut, Rs}; (ει + У, cik? )oo + (c201 + c302)kykz; 
X; Rs; C100 + с202Ку; 
U; (Ro, Ra}; (οι + caky)oo + (e301 + c402)kz; 
V; {Ri, Ез}; [οι + cokz + сз(К2 + k3) + cak2] со + (σι + c302)keky; 
(Ra, Ra}; [ei + cokz + es(k2 + ky) + cak2| оо + (ο2σι + c302)kaky; 
5; {Ra, Rs}; (οι + coke + caky)oo + (e301 + c402)kz; 
Y; (Ro, Ва}; (οι + eaks)oo + (c301 + c402)ky; 
T; {В2, Вә}; (ει + coke + У cik?) 00 + У, οισιξῳΚα; 
{Ra, Ra}; (οι + coke + У cik?) σο + Y со КЁ; 
W; (Ri, Ro}; (οι + cək;)oo + (e301 + c402)Ky; 
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Accidental degeneracies on high symmetry line 


A; (Ri) {R2}; со (ει + ον) + сзозКу + σ5σι Κα + с602К2; 
A; {R1}, {R2}; со (сі + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 
{Ri}, {R3}; оо (ει + c2kz + cak? + сак?) + дз (csk; + cek? + c7k2) + [σι (αι k3 + oak? ) the]; 
{R1}, (Ray; со (сі + cokz) + c303kz + [(1 — i)eso yki + h.c]; 
{R2}, {R3}; со (сі + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 
{R2}, (Fa); σο (ει + c2k; + сз? + cak?) + оз (csk; + cok” + crk?) + [o+ (aiki + azk?) + h.c]; 
{Rs}, {Ва}; со (σι + cokz) + c303kz + [(1 + i)cso+k- + Һ.с.); 
V; {Ri, Rs}, (Ho, Ra}; Гоо (οι + cokz) + сзГз,ок: + {(1 + i) [(саГ+,о + ics 4,3) k- + tke (cela + стГ+,ә)] + h.c.) ; 
X; {R1}, {R2}; со (αι + Coke + соу) + оз (caka + caky) + сас. + соо (ky — ke); 
Т; (Ha, Вә}, (Fa, Ra}; Гоо (οι + coke) + Гз,осзК» + cal'u,ok; + с5Го,оКу + У, (cia Γιεν + ei 22k); 


SG 97 
Го; {C} |000}, {C2121000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [οι + c2(k2 + 2) + А Go + cad Κα ky cs (k2 к2)оз c602kz; 
Z; Rs; [οι F со(Е? + ke) + cak?] со + c401 ky ky es (k2 к2)оз ορσο Κα; 
Р; (Fs, Ra}; [οι + c2(k2 + №) + cak?] σο + 322 aes Ra ky + Ci,2kz)oi + cA (k2 — к2) оз; 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (су + ск) + esoskz + [(1 + i)cso+k- + h.c]; 
{Ri}, {R3}; оо (οι сок. + сз? 4 mi) | оз (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] ; 
{Ri}, {R4}; со (су + cokz) + сзозК. + [(1 — i)eso ki + h.c]; 
{R2}, {R3}; оо (σι + с2К.) + сзозК. + [(1 + i)eso y k_ + h.c]; 
{R2}, {Ra}; оо (οι cok, + cak? 4 cak?) H оз (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] Н 
{Ra}, {R4}; со (си + сә.) + сзозК. + [(1 + i)eso фк + h.c]; 

V; {R1}, {R2}; оо (ει + cək;) + esoskz + [(1 + ®сБо+ К + hc]; 
{ΕΙ}. {R3}; оо (e cok, + cak? 4 cak?) | оз (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] ; 
{Ri}, {Ra}; оо (су + cokz) + c303kz + [(1 — i)eso Kk. + h.c]; 
{R2}, {Βα}; со (су + cokz) + c303kz + [(1 + i)eso k + h.c]; 
{R2}, {R4}; оо (ει + сок. + esk? + cak2) + оз (csk; + cok” + crk?) + [σε (αι κα + azk?) + h.c.] ; 
{R3}, {Ra}; со (су + cokz) + c303kz + [(1 + i)cso+k- + h.c]; 

И’; {Ri}, (Ha) ; oo (су + с2К.) + c303kz + c501 (Κα + ky) + c602 (ky — Кт); 

У; {R1}, {R2}; до (су + ск) + caosk, + coo2ky + csoik;; 

Е; {R1}, {R2}; оо (ει + cake) + eaosks + cso2k, + csoiks; 

Q; {R1}, {R2}; оо (су + сәк) + c303ky 4 а σι (Citke + cC¿2k;); 

A; {R1}, {Πο}: со (ci + coke + coky) + 03 (cake + сзКу) + cacik; + 502 (ky — ke); 

U; {Ri}, {R2}; до (ci + coke + coky) + оз (cakx + сзЁу) + cami К» + cso2 (ky — Κα); 

Y; (Ri), (Ho3; со (ει + coke — coky) + оз (cak; — сзКу) + c401 (Κα + ky) + céc2k;; 
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Га; (Ciis) CCo«l0 


01 
2 


Г; Rs; [ci + cə(k2 + ky) + csk2] со + cami ks ky 


Z; Rs; [οι + со(Е + k2) + cak?] со я 


P; Rio; с1со + e2(o2ks — o3ky) + c301kz; 


cs (ke к2)оз 


ih T; Non-Centrosymmetric; without SOC 


+ cad Κα ky + cs (k2 — к2)оз 


6ρσοΚ.; 


xp Ο6σα Κα; 


Accidental degeneracies on high symmetry line 


A; {Ri} {R2}; co 
{R1}, {R3}; co 
{R1}, {Ва}; оо 
{R2}, {R3}; co 
{R2}, {Ва}; co 
{Ез}, {Ва}; оо 

V; {Rs}, (Re); оо 
{Rs}, {R7}; co 
{Rs}, {Rs}; co 
{Re}, {R7}; оо 
{Re}, {Rs}; оо 
{Rr}, {В}; co 

J, {R2}; оо 

J, {R2}; co 

} {R2}; co 

Q; {R2}, {R4}; оо 

A } {R2}; co 


W; {В 
У; {В 
Е; {В 


; {В 


σι C2 k; | 


σι C2 k; | 


1 cokz) 


c303kz (1 
cak? | cak?) 


1 cokz) 


c303kz (1 


1 cokz) 


c303kz (1 


ει + cokz + esk? + cak?) 4 
1 cokz) c303kz (1 
1 cokz) c303kz (1 


cak? | cak2) 


1 cokz) 


1 cokz) 


c303kz (1 


c303kz (1 


¿)eso+k_ + h.e]; 


, 


σα (csk; + cek? + crk?) + [o4 (aiki + oak? ) + h.c.] : 


i)eso+k+ + h.c]; 


η 


, 


03 (csk; + cek? + crk?) + [o4 (aiki + oak? ) + h.c.] Е 


i)cso+k- + h.c]; 
i)cso+k- + h.c]; 
i)ceso+k- + h.e]; 


, 


, 


σα (csk; + свк? + ст?) + [0+ (αι k3 + azk?) + h.c.] ; 


¿)eso+ ki + h.c]; 
i)cso Lk. + h.c]; 


η 


, 


03 (csk; + cek? + ст?) + [0+ (ол. + azk?) + h.c.] Н 


i)cso Lk. + h.c]; 


, 


c303kz + c501 (ka + ky) + сво? (ky — ke); 


C501 Ez; 


οι + cok, + сзК? + cak2) 4 

1 + cək;) + сзозК. + [(1 

1 + cək;) 

1 + coke) + сзозКа + сво2Ку 

1 + cas) + сзозК» + сво2Ку + c501kz; 
1 + с2Ку) 


c303ky + Ж s σι(οι ια + c¿2k;); 


1 C2 Κα 


c2ky) + оз (сзЁ® + сзЁу) + coi kz 


6502 (Ку — kx); 


6502 (Ку — Ка); 


U; {Πο}, {Ra}; оо (су + cake + coky) + оз (cake + сзКи) + cami ks 

У; (Ri) , {R2}; оо (ει + coke — coky) + оз (csk; — caky) + c401 (Κα + ky) + céc2k;; 
SG 99 

Га; {3,1000}, {0,1000}, 7; Non-Centrosymmetric; without SOC 

Г; Rs; [ει + e2(K2 + ky) + сзЁ?] со + cami ke ky + es(k2 — К2)оз; 

М; Rs; [c1 + cə (k2 + ky) + сзЁ?] со + cami ke ky + cs(k2 — К2)оз; 

Z; Rs; [ei + с2(К2 + k2) + esk2] со + cani ke ky + es(k2 — К2)оз; 

А; Rs; [οι + cə (k2 + ky) + сзЁ?] со + cami ke ky + cs(k2 — К2)оз; 

A; Rs; [ει + cək; + ca(k2 + ky) + cak2] σο + soi kk, + ce(k2 — К) оз; 

V; Rs; [οι + сок. + ca (k2 + ky) + cak2] со + соот К.у + св (К — ky)os; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; 
U; {Ri}, {R2}; 
A; {R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, {R5}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Ra}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {R5}; 
{Ra}, Uis); 
V; (R) {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, Uis); 
{R2}, {R3}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, Uis); 
Iy {R2}; 
5; {Ri}, {Ro}; 
У; {Ri}, {Ro}; 
T; {Ri}, {R2}; 
W; {fi}, {R2}; 
UG] {R3}; 
im). {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


M 


со (ει + c2ky) + c303ky + c501kz; 
со (ει + c2ky) + c303ky + ссі; 
со (сі + cokz) + c303kz; 
со (σι + cokz) + c303kz; 
со (σι + cokz) + c303kz; 


(Адсз — Атев) kx + (Ascs — Acca) Ку + Ao (οι 


ο.) + (УЗАь 4 


со (сі + cokz) + c303kz; 
со (сі + cokz) + c303kz; 
cs (АК + Ау) + сз (Asks + Aaky) + Ao (οι + ο2Κε) + (V3As 
со (ει + cokz) + сзозЕ,; 
cs (Aik; + Azky) + сз (Aika + Agky) + Ao (οι + cokz) + (V3As 


(Авсз — Aocs) К» + (Aics — Алсз) ky + Ao (ει 


σο (οι 


cokz) C303K;; 


σο (οι 


cokz) c303kz; 


со (ει 


cokz) C303K;; 


сок.) + (V3As 


(Адсз — Aics) kx + (А2с5 — Acca) Ку + Ao (οι 


со (сі + cokz) + c303kz; 
со (сі + cokz) + c303kz; 
cs (АК + Ау) + сз (Asks + Aaky) + Ao (ει + ск) + (V3As 
со (σι + cokz) + c303kz; 
cs (Aik; + Azky) + сз (Aake + Agky) + Ao (οι + cokz) + (V3As 


(Авсз — Aocs) К» + (Aics — Aaca) ky + Ao (ει 


со (ει 


σι 


0 
о (С1 


о (С1 


0 (С1 


о (С1 


о (С1 


0 (C1 


σι 


со ( 
oo ( 
со ( 
oo ( 
oo (οι 
со ( 
со ( 
со ( 
со ( 


соЁъ + coky) + оз (csk; + сз) 4 
соЁлъ + coky) + оз (csk; + сз) 4 
co ks) + сзсз + C502ky; 

соЁ=) + сзозК» + С502Ку; 

сәк.) + сзозК.; 

cokz) + сзозК. + (C501 + C602 
сок.) + сзозК» + (c501 + C602 
ου.) + ca03kz + (c501 + C602 
C2kz) + c303kz + (с501 + c602 
cokz) + c303kz; 


Е саб (ky — К»); 
Е C102 (ky — Κα); 


Аз) cakz; 


As) cakz; 


As) cakz; 
As) cakz; 


As) cakz; 


As) cakz; 


As) cakz; 
As) cakz; 
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Га; (02,000), (0,|2 30), 7; Non-Centrosymmetric; without SOC 


I; Hs; [ει + ea (k2 + ky) + csk2] со + сак. Куст + cs(k2 — kš)os; 
M; {Rs, Re}; c203kz + C100; 
{R7, Rs}; coo3kz + с100; 


Ro; [οι + ca(k2 + k2) + csk2] оо + сак Кусз; 
Z; Rs; [οι с2(К2 k2) А со + caoikaky + cs (k2 — k2)os; 
А; {Rs, Re}; cəcsk; + с100; 
(Rz, Rs}; c203kz + c100; 
Fio; [ει + ea (k2 + k7) + c3k2] со + сак. ko; 
R; Rs; C100 + cə2o2ky; 
X; Rs; C100 + c202Ky; 
A; Rs; [οι + coke + ca (k2 + k2) + cak2] оо + сво: + св (2 — k2)os; 
ү; Б; [οι + cake + es (k; + Ку) + cak2] со + esos ks ky + св (Ка — kç)o2; 
Y; (Ha, Ва}; (οι + cakz)oo + (csoi + cso2)k; + cacsk;; 
T; {R2, Ra}; (ci + cake)oo + (c301 + cso2)k; + caosk;; 
W; Rs; (οι + cə2k;)oo + c302ks + caorky; 


615 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
U; {Ri}, {R2}; 
А; {Ri}, {R2}; 
{R1}, {R3}; 
{Ri}, (Ray; 
{R1}, {R5}; 
{R2}, {R3}; 
{R2}, {R4}; 
{R2}, {Rs}; 
Uis) (Ray; 
{Rs}, {Rs}; 
{R4}, {Rs}; 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{R6}, {R7}; 
{Re}, {Rs}; 
Ute) {Ro}; 
{R7}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {Ro}; 
У; {Ri}, {Ro}; 
S; {Ri}, {R2}; 


D 


O0 (c + coky + сзозКу + ορσι]θα; 
Go (c + coky + сзозКу + cokes; 
со (сі + cokz) + c303kz; 
со (с coke C303k;; 


со (ει + cokz) + c303kz; 
(Алсз — Αιος) ke + (Азс5 — Acca) ky + Ao (ει + cokz) + (УЗАь + Ав) cakz; 


со (сі + с2К.) + сзозЕ,; 


со (су + cak;) + сзозК.; 

сь (Ак, + Aiky) + сз (Ask, + Asky) + Ao (οι + cək;) + (МЗА» 4+ As) cake; 
со (ει + cokz) + c303kz; 
сь (Aik, + Ask.) + сз (Aske + Agky) + Ao (σι + ο.) + (УЗАь + As) cake; 
(Acca — Aocs) К» + (A165 — Алсз) ky + Ao (су + cokz) + (УЗАь + As) cak;; 


со (сі + с2К.) + cg03kz; 


со (сі + cokz) + c303kz; 


со (сі + c2k;) + c303kz; 


σο (c cok; C303k;; 


со (ει + cokz) + c303kz; 
(Aa — Ах) сз + (Ai + Аб) c4] Κα + [(A2 + Ал) сз + (Αι — Ав) οι] ky + Ao (οι + ουκ) 
со (ει + co kz) + c303kz; 
(A2 + Ал) сз + (As — Αι) c4] kz + [(A2 — Aa) сз + (Αι + Аб) ca] ky + Ao (οι + cək;) 
(Aa — Ах) сз + (Ai + Аб) c4] Κα + [(A2 + Ал) сз + (A1 — Ав) c4] ky + Ao (οι + cək;) 


Go (οι соЁх 4 coky) σα (ca ka ca ky) C402 (ky — kz) я 


00 (οι cok, + coky) 03 (ca ka ca ky) C402 (Ky — kz) А 


(VSAs 


(VSAs 


(V3As 


(A2 + Aa) сз + (Ав — Αι) са] ke + [(A2 — Аа) єз + (Αι + Аб) са] ky + Ао (ει + οκ.) + (УЗАз + Ав) cskz; 


As) cskz; 


Ав) csk;; 
As) С5К2; 
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12. SG 101-110 


SG 101 


chinaXiv 


Га; {616005}, {0,1001}, T; Non-Centrosymmetric; without SOC 


Г; Rs; [с + со (62 i cak?] со + cak, Кусі + cs(k2 — k2)03; 
M; Hs; [ει + ea (K2 + ЕЁ) + eak2] со + сак kyo1 + es (k2 — К2)оз; 
Zi {Вь, Re}; σισο + cəcsk;; 
(Rs, Rs}; εισο + c203kz; 
Ro; [ει + ea (k2 + ky) + cak2] со + сак. Куоз; 
A; (Hs,Re); εισο + c203kz; 
{ Вт, Rs}; εισο + c203kz; 
Во; [ει + ex (K2 + ky) + eak2] σο + сак. Кусз; 
В; {R2, Ra}; οισο + c203kz; 
(Ro, Rs}; εισο + c203k;; 
; {Πι, Ro}; (οι + caky)oo + (e301 + c402) Κα + cs03kz; 
; Bs; [ει + cokz + es(k2 + ky) + cak2] σο + csoikaky + celk? — К2)оз; 
Rs; [ει + c2k; + сз(К + ky) + cak2] со + esci ks Ку + celk — К2)оз; 
; {Ri, Ro}; ( 


чле С 


οι + cəkx)oo + (c301 + c402)ky + csosk;; 
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Accidental degeneracies on high symmetry line 


A; {Ri},{Ro}; 
А; {Ri}, {R2}; 


aM 


{Ri}, {Rs}; 
{R1}, {Ra}; 
{Ri}, Uis); 
{R2} , {R3} ; 
{R2}, {Ва}; 
{R2}, {R5} ; 
{Rs}, {Ва}; 
{R3}, {R5}; 
{Ra}, Uis); 
{R1}, {R2}; 
{Ri}, {Rs}; 
{R1}, uu): 
Un) {Rs}; 
{R2} , {R3} ; 
{R2}, {Ва}; 
{R2} , {R5} ; 
Uis) {Ва}; 
{R3}, {R5} ; 
{Ra}, Uis); 


{R 
{R 
{R 


; {R 


{R 
{R 


}, {R2}; 
) {R2}; 
} {50}; 
J {R2}; 
}, {R3}; 
J {R4}; 


{R2} , (Ha) 
{R2}, {Па}; 
Uta) {R4}; 


σι 


со ( 
со (ει 
со (οι 


coky) c303ky | C501 Κα; 
cokz) c303kz; 
cokz) C303K;; 
cokz) c303kz; 


σο (οι 


(Адсз — Aics) kx + (Ascs — Acca) Ку + Ao (οι 


ск) 4 (УЗА + As) cak;; 


As) c4 kz; 


As) c4 kz; 


со (ει + cokz) + сзозЕ,; 

со (σι + cokz) + c303kz; 

cs (Ao ks + Aiky) + сз (Asks + Алу) + Ao (οι + cək;) (V3As 

со (σι + cokz) + c303kz; 

cs (Aik; + Аку) + сз (Aake + Acky) + Ao (οι + οκ.) + (V3As 

(Авсз — Aacs) Κα + (Αιος — Aaca) Ку + Ao (ει + e2kz) + (V3A5 + As) cak;; 
со (ει + cokz) + c303kz; 

со (σι + cokz) + c303kz; 

со (ει + cokz) + c303kz; 


(Адсз — Aics) kx + (А2с5 — Acca) Ку + Ao (οι 


ск) 4 (УЗА + As) cak;; 


со (ει + cokz) + c303kz; 
со (сі + cokz) + c303kz; 
cs (АК + Ау) + сз (Asks + Aaky) + Ao (οι + с) + (V3As 
со (σι + cokz) + c303kz; 
cs (Aik; + Azky) + сз (Aake + Acky) + Ao (οι + οκ») + (V3As 


(Авсз — Aocs) ke + (Aics — Aaca) ky + Ao (ει 


As) c4 kz; 


As) c4 kz; 


cak;) 4 (УЗА + As) cakz; 


со (сі + Coke + coky) + оз (сзЕ + сзКу) + c402 (Ку — Κα); 
со (σι + ο Κα + coky) + оз (сзКь + ca ky) + сдох (Ку — Κα); 
со (σι + с2К»ь) + сзсз + C502ky; 

со (сл + ο.) + c303kz; 

со (су + ο.) + c303kz + (6501 + C602) Καὶ 

со (су + ο) + c303kz + (e501 + 602) ky; 

со (су + cək;) + c303kz + (e501 + C602) ky; 

со (су + ο.) + сзозК» + (e501 + C602) Κα; 

σο (Οι + ΟΚ.) + c303kz; 
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SG 102 


Га; (02,1003). {o,|444}, 7; Non-Centrosymmetric; without SOC 


D; Hs; [ει + ea (k2 + ky) + csk2] со + сак. Куст + cs(k2 — kš)os; 
М; (Hs, Re}; οισο + c203kz; 

(Rz, Rs}; οισο + c203kz; 

Ro; [ει + со(Е + k2) + esk2] со + сак. Куоз; 
Zi {Rs, Re}; сісо + c203kz; 

(Rz, Rs}; οισο + c203kz; 

Ro; [ει + ea (k2 + k2) + c3k2] со + сак. ky; 

Rs; [ει + ex (k2 + ky) + csk2] со + сак. Кусз + cs(k2 — kš)o1; 


Rs; C100 + c2o2kx; 


Rs; C100 + c202ky; 
οι + coky)oo + (c301 + c402)Kz + c503kz; 
C1 cok: ca (ke k2) | cak2] ао + Cs ks усі + celk? = k2)03; 


( 

Во; [οι cokz ca (ke k2) | cak2] со + с» Еусз + ce (k2 . Κῦ)σα; 
( 
( 


{R2, Ва}; (си + σ2Κω)σο + (e301 + c402)ky + csosk;; 


Cı + cokz)o0 + сзо2Ёх + c401 ky; 


SS aro SOM = > 
55 
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Accidental degeneracies on high symmetry line 


А; (Riy {R2}; σοί 

A; {R1}, {R2}; oo (сл + cəok;) + cscsk;; 
{Ri}, {R3}; σοί 

{Ri}, {R4}; оо (си + c2k;) + caosk;; 

{R1}, {Rs}; (Алсз — Arcs) k; + (Aocs — Авсз) ky + Ao (ει + с2К.) + (V3A5 + Ав) cake; 

{R2}, {R3}; оо (c1 + cokz) + c303kz; 

{Ro}, {R4}; оо (су + cokz) + c303kz; 

{R2}, {Rs}; cs (Ask, + Ак) + сз (Ask; + Aaky) + Ao (ει + ekz) + (УЗАь + Ав) cakz; 

{Вз} {R4}; оо (су + ск.) + сзозЁь; 

{Ез}, {Rs}; с (Aik, + Аку) + сз (Aska + Acky) + Ao (ει + ekz) + (УЗАь + Ав) cak;; 

{R4}, {Rs}; (Acca — A265) Κα + (Aics — Алсз) Ку + Ao (су + сок) + (УЗАь + Ав) cak;; 

{Rs}, {Re}; оо (су + ск.) + сзозЁь; 

{Rs}, {R7}; оо (су + ск.) + сзозЁь; 

{Rs}, {Rs}; оо (су + cək;) + c303kz; 

{Rs}, {Ro}; [(A4 — A2) сз + (Αι + Аб) са] ko — (Ах + Aa) сз + (Αι — Ав) са] ky + Ао (ει + сг.) + (УЗАь + Ав) cskz; 

{R6}, {R7}; оо (су + с2К.) + c303kz; 

{Re}, {Rs}; до (сл + cək;) + c303kz; 

(Re) , {Ro}; [(A2 + Aa) сз + (Ав — Αι) са] kz + [(A2 — Aa) сз + (A1 + Ae) ca] ky + Ao (οι + cokz) + (МЗА» + Ав) cskz; 

{R7}, {Πο}; со (сл + с2К.) + c303kz; 

{R7}, {Πο}; [(A4 — A2) єз + (Ai + Аб) са] ke + (А + Αα) сз + (Αι — Аб) са] ky + Ао (ει + ekz) + (УЗАь + Ав) εδ»; 

{Rs}, {Ro}; [(A2 + Aa) сз + (Ав — Αι) са] К» — [(A2 — Aa) сз + (A1 + Ae) са] ky + Ао (οι + cokz) + (УЗАь + Ав) cskz; 

У; {R1}, {R2}; σο (ει + coke + c2ky) + оз (cake + caky) + c402 (ky — К»); 

5; {R1}, (Ra) ; σο (ει + coke + coky) + оз (сзК» + сзКи) + c402 (ky — ke); 

T; {Ro},{Ra}; оо (ει + coke) + c303k2 + cso2ky; 


су + coky) + сзозКу + c501 Κα; 


сі + cokz) + c303kz; 


= 
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SG 103 


Га; {21.1000}, {0,1005}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + ea (k2 + ky) + csk2] со + сак. Куст + с5 (К — К)оз; 
М; Πε; [ει + ex (k2 + ky) + csk2] со + сак. Куст + с5 (К — Ка) оз; 
Z; (Hs,He); сосо + созк; 

{R7, Rs}; “coo + c203kz; 

{ Вло, Rio}; [ει + co(k2 + k2) + cak?] Гоо + em [ciaTiokz + ci2Vija(ke — Ку) + ci,3Viakeky| ; 
А; (Hs,Re); “coo + c203kz; 

{R7, Ёз}; соо + cəosk;; 

{Rio, Rio}; [ei + c2 (k2 + k2) + cak2] Гоо + omm [cia Ti ok; + cia l'ia(kK2 — k2) + Gal aA Ro] ; 
R; {R2, R4}; соо + c203kz; 

(He,Ra); coco + c203kz; 
U; (RB, Ho]; (οι + coky)oo + (ca01 + сас), + cs03kz; 
A; Rs; [ει + ekz + es (k2 + ky) + cak2] со + es ks Куса + св(К2 — Κύ)σα; 
у | 

[ 


; Rs; ει + cokz + c3 (k2 + k2) + cak] со + cskskyo1 + ce(k2 — k2)os; 


S; {Ri,R2}; [а + cə(k; + ky)]oo + (c301 + сас) (Е — ky) + csosk;; 
T; {В\, Ro}; (ex Air cakx)oo ES (cadi + C402)ky + csosk;; 
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Accidental degeneracies on high symmetry line 


(V3As + As) cake; 


As) cakz; 


As) cakz; 


| Аз) cakz; 


(V3As + Ав) cake; 


As) cakz; 


As) cakz; 


(МЗА» + Ав) cakz; 


A; {R1}, {R2}; со (οι + c2ky) + c303ky + e501 Κα; 
Л; {Ri}, {R2}; оо (су + cək;) + c303kz; 
{R1}, {R3}; оо (οι + cək;) + сзозЁь; 
{Ri}, {Ra}; оо (су + ος) + c303kz; 
{Ri}, {Rs}; (Алсз — Acs) ke + (Aoc — Авсз) ky + Ao (ει + ск.) 4 
{R2}, {R3}; оо (οι + cakz) + сзозЁь; 
{R2}, {Ra}; со (су + cokz) + c303kz; 
{R2} , (Rs) ; ος (ολο + Aiky) + сз (Asks + Aaky) + Ao (οι + ekz) + (V3As 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
{Ез}, {Rs}; cs (Aike + Anky) + сз (Aik; + Aoky) + Ao (сл + c2kz) + (УЗАь 
{Ra}, {Rs}; (Asca — A205) Κα + (Ares — Aacs) ky + Ao (οι + cakz) + (V3As 
V; {Ri}, {R2}; оо (су + ск.) + c303kz; 
{Ri}, {R3}; со (c1 + cokz) + c303kz; 
{R1}, {Ra}; оо (οι + cək;) + сзозЁь; 
{R1}, {Rs}; (Алсз — Acs) Κα + (Aes — Авсз) ky + Ao (ει + ск.) + 
{R2}, {Βα}; оо (сі + cokz) + c303kz; 
{R2}, {R4}; оо (οι + cək;) + c303kz; 
{R2}, {Rs}; cs (Azke + Алу) + сз (Aske + Aaky) + Ao (οι + со.) + (V3As 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
{Rs}, {Rs}; cs (Aik, + Аку) + сз (Aske + Аку) + Ao (οι + со.) + (V3As 
{Ra}, {Rs}; (Авсз — Aocs) К» + (Aics — Алсз) ky + Ao (οι + cək;) + 
У; {Ri}, {R2}; σο (οι + coke + coky) + оз (сзКь + сзЁу) + c402 (ky — ke); 
Y; {Rit}, {Ro}; со (си + cake) + 303k + es02ky; 
W; {Ri}, (Ha) ; оо (οι + cokz) + c303kz; 
{R1}, {R3}; оо (су + ekz) + сзозК. + (c501 + C602) Κα; 
{R1}, {Ra}; оо (οι + cək;) + c303kz + (e501 + свог) ky; 
{R2}, {R3}; оо (οι + cakz) + c303kz + (e501 + свог) ky; 
{R2} , {Ra}; oo (су + ekz) + caosk; + (C501 + 0602) Κα; 
{R3}, {R4}; оо (οι + cək;) + cacsk;; 
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SG 104 


Га; (01,1000), {oy|444},7; Non-Centrosymmetric; without SOC 


Г; 


M: 


= < n < > С жою 


η 


Rs; 

{Rs, Re}; 
{ Rr, Rs}; 
Ro; 

{ Rs, Re}; 
{Rr, Rs}; 
{Rio, Rio}; 
{Rs, Re}; 
{ Rr, Rs}; 
Ro; 


[ει + ea (k2 + ky) + e3k2| со + сак. Куса + es(k2 — ky)os; 

C100 + c203kz; 

C100 + C203kz; 

[ει + ea (k2 + ky) + cak2] со + cakakyos; 

€100 + cə2o3k;; 

C100  c303E;; 

[ει + cə (k2 + ky) + сзЁ?] Гоо + s ον [ci T i okz + cia Tia(K2 — Κὴ) + с, зГ Ку] ; 
C100 + c303E;; 

€100 + cə2osk;; 

[ει + ea (k2 + ky) + esk2] со + ca (k2 — К2)оз; 

C100 + с202Кх; 

C100 + с202Ку; 

+ coky)oo + (e301 + c402)ks + cscsk;; 

cək; + ca(k2 + ky) + cak2] со + cskakyoi + ce (k2 — К2)оз; 
сәЁ + ca(k2 + ky) + cak2] со + eskekyos + ce (№2 — К?) 02; 


Crs 
[οι + с2(К» + Κυ)]σο + (e301 + c402) (ke — ky) + csosk;; 


( 
[οι 
| 


σι 


οι + cokx)oo + (ca01 + c402)ky + c503kz3 


( 
(cı 


г с2К.) 00 + сзо2Ка + caoiky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
А; {Ri}, {Ro}; 
{Ri}, {Ra}; 


{Ri}, {Ва}; 
{R1}, {R5}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{Rs}, (Ray; 
{Ез}, {R5}; 
{Ra}, {Rs}; 
V; {Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{Re}, {Rr}; 
{Re}, {Rs}; 
{Re}, {Ro}; 
{R7}, {Rs}; 
{R7}, {Πο}; 
{Rs}, {Ro}; 
X; {Rı}, {R2}; 
T; {Ro}, {Ra}; 


SG 105 


со (ει + co ky) + c303ky + c501kz; 

oo (ει + Cakz) + сзозі.; 

со (сі + с2К.) + сзозЁь; 

со (ει + cokz) + c303kz; 
(Алсз — Αιος) ke + (A2cs — Авсз) ky + Ao (ει + cokz) + (V3As + Ав) cakz; 
со (ει + cokz) + c303kz; 
со (ει + cokz €303k;; 
cs (АзК» + Aiky) + es (Asks + Aaky) + Ао (οι + ekz) + (УЗА5 + Ав) cake; 
со (ει + cakz €303k;; 
cs (Aik, + АэКу) + es (Asks + Asky) + Ао (οι + ekz) + (УЗА5 + Ав) cake; 
(Авсз — Aacs) ke + (Aics — Aaca) ky + Ao (ει + cokz) + (V3As + Ав) cakz; 
со (сі + cokz) + c303kz; 
со (ει + cokz) + c303kz; 
со (ει + cokz) + c303kz; 
[(Aa — A2) сз + (Аз + Ae) ca] Κα — [(A2 + Aa) сз + (Ai — Аб) ca] ky + Ao (οι + cək;) + 
со (ει + cokz) + c303kz; 
со (сі + cokz) + c303kz; 
[(А2+ Aa) сз + (Ав — Αι) c4] ke + [(A2 — Ал) сз + (A1 + Аб) ca] k 
со (ει + cokz) + c303kz; 
[(А4 — A2) єз + (Ai + Ae) ca] kx + [(А> + Ал) єз + (А — Ав) са] Ку + Ao (ει + сэ.) 
[045 + Aa) сз + (As — Αι) ca] kx — [(A2 — Ал) сз + (Ai + Ae) са] Ку + Ao (ει + co) 
со (сі + c2k; + c2ky) + оз (csk, + c3ky) + c402 (Ку — Κα); 


со (ει 


Coke) + c303ks + c502ky; 


Га; (1,1003), {0,1000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; 

M; Rs; 

Zi {Rs, Re}; 
{ Rr, Rs}; 
Ro; 

A; {Rs, Re}; 
{R7, Rs}; 
Ro; 

A; Rs; 

V; Rs; 


5; {R1, Ro}; [e Fc 


[οι + eo (k + κ) 
[οι + со(к2 k2) 


C100 + c203k;; 
C100 + c203k;; 
[ει + ez (k2 + k2) + es k2] со + ea (K2 


C100 + c203k;; 


C100 + c203k;; 
[ει + с2(К2 + k2) + сзЁ?] oo + ca (k2 — 
ει + cokz + es(k2 + ky) 
ει + cokz + сз(к2 + k?) 


| 
| 


сзЁ? | 00 
сзК?] со 


2(kz + ky)]oo + (e301 + 


- cake kyo. + cs(k2 — 
H сд Кус + cs (k2 


— kj)os; 


— К2) оз; 


т cak2] O00 + Cs ks Кус T ce(k2 


Ку) оз; 
— Ку) оз; 


— kj)os; 
— cak2] σο + Cs ks Кусі s ce(k2 = k2)03; 


C402)(k; — ky) + c503kz; 


y + Ao (сі + c2k;) 


(УЗАз + Ав) ск; 


(УЗАь + Ав) csk;; 
(УЗАь + As) csk;; 
(УЗАь + Ав) csk;; 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; 
U; 
A; 


= =< t 


{R1}, {R2}; 
{R1}, {R2}; 
{R1}, {Ro}; 
{R1}, {R3}; 
{R1}, {Ra}; 
{R1}, {R5}; 
{R2}, {Rs}; 
{R2} , {R4}; 
{Ra}, {Rs}; 
{Rs}, {Ra}; 
{Rs}, {R5}; 
{Ra}, {Rs}; 
{R1}; {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
{R2} , Uu: 
{R2}, {Rs}; 
{R3}, {R4}; 
{Rs}, {Rs}; 
{R4}, {R5}; 
{Ri}, {Ro}; 
{Ri}, {Ra}; 
{Ri}, {R2}; 


; {Ri} {R2}; 


{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
{Rs}, {Ва}; 


со (ει + c2ky) + c303ky + c501kz; 

со (ει + c2ky) + c303ky + ссі; 

oo (οι + ο.) + c303kz; 

со (σι + cokz) + c303kz; 

со (σι + cokz) + c303kz; 

(Алсз — A165) К» + (Aoəcs — Авсз) ky + Ao (ει 


ο.) + (УЗАь 4 


As) cakz; 


As) cakz; 


со (c1 + cokz) + c303kz; 

со (сі + cokz) + c303kz; 

cs (АзК» + Aiky) + сз (Asks + Алу) + Ao (οι + cokz) (V3As 

со (ει + cokz) + сзозЕ,; 

cs (Ai ks + А2) + сз (Aske + Agky) + Ао (οι + cokz) (УЗА 

(Авсз — Aocs) ke + (А1с5 — Aaca) Ку + Ао (ει + cək;) ἡ (V3As I 
со (σι + cokz) + c303kz; 

со (сі + cokz) + сзозЕ,; 

со (σι + cokz) + сзозЕ,; 

(Аасз — Aes) ke + (Aəcs — Acca) ky + Ао (ει + c2k2) + (V3A5 4 


со (σι + cokz) + c303kz; 
со (ει + cokz) + c303kz; 
cs (Ao ks + Aiky) + сз (Asks + Алу) + Ао (οι + cək;) (УЗА 
со (σι + cokz) + c303kz; 
cs (Aik, + А2) + сз (Aske + Agky) + Ао (οι + cək;) (УЗА 


(Авсз — Aocs) К» + (Aics — Aaca) ky + Ao (ει 
со (су + Coke + с2Ку) + os (сз + сз) + c402 (ky — ke); 


со (σι + с2К»ь) + сзсз + c502ky; 

со (σι + Κα) + cac3k, + c502ky; 

со (сл + cakz) + c303kz; 

со (сі + с2К.) + сзозК. + (C501 + C602 
со (ει + cokz) + сзозК. + (C501 + c60 
со (οι + ο.) + сзозК» + (e501 + C602 
со (ει + с2К.) + сзозК. + (C501 + c60 
со (c1 + cokz) + c303kz; 


T3 


PE 


y: 


c3 


k 
k 
k 
k 


сак.) + (УЗАь 4 


As) c4 kz; 
As) cakz; 


As) cakz; 


As) cakz; 


As) cakz; 
As) cakz; 
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Га; (1,1003). {o,|440}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; 

M; (Rs, Re}; 
(Rz, Ra); 
Ro; 

2; (Rs, Re}; 
(Rz, Rs}; 
Ro; 

A; {Rs, Re}; 

(Rz, Rs}; 

{Вло, Rio}; 

Rs; 


Ro; 
{Ri, R2}; 
{R2, Ra}; 
{ Ro, Ra}; 
Rs; 


= 3 < 2 < > > = 


[ει + ea (k2 + ky) + сзЁ2] со + сак. Куса + cs(k2 — ky)os; 
C100 + c303E;; 

€100 + C203kz; 

[ει + ea (k2 + ky) + esk?] со + ca ks Кусз; 

€100 + C203kz; 

C100 + c303E;; 

[ει e2(K2 + ky) + esk2] оо + ca (k2 — К2)оз; 

C100 + c203kz; 


C100 + c203kz; 


C100 + c202ky; 


C100 + co02ky; 


[οι сә k; C3 (k2 к2) 


[ει + ea (k; + ky)]oo + (οασι 


C402) (Ка — ky) + C503kz; 


| 
T 
οι + cə2kx)oo + (c301 + ca02)ky + c503kz; 


( 
(οι + cokz)oo (c301 C402 )ky + c503kz; 
( 


ат cokz)o0 + сдо2Ка + coo1ky; 


[οι + с2(Е2 + №) + cak?] Гоо + PR [e i Ti ok; + ciaLia(K2 — k2) + Gal takes] А 


σι cokz ca(k2 к2) cak2] Go + cs ks Кусі + св (К? — к2) оз; 
kz] 


2 2 2 
Сак | бо + cs ks ky03 + ce(kš — ky )o2; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; oo (су + ск) + сзозКи + c501kz; 


U; 
A; 


= 


>; 


{Ri}, {R2}; 
{R1}, {R2}; 
Un) Uis); 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {R5}; 
Uis) {Ва}; 
{Rs}, {R5}; 
{Ra}, {R5}; 
{Rs}, {Re}; 
{Rs}, {Rr}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{Re}, {Ro}; 
{Rr} {Rs}; 
{Rr}, {Ro}; 
{Rs}, {Ro}; 
{Ri}, {R2}; 


SG 107 


€303k;; 
c303kz; 


c303kz; 


οι + coky) + сзозКу + σβσι Κα; 


(Алсз — Aics) Κα + (Ages — Авсз) ky + Ao (οι + cək;) + (V3As + As) cakz; 


со ( 

со (ει + cok;) 
со (с cokz) 
со (ει + cak;) 
со (ει + cok;) 
со (с cokz) 


o 


5 (Aska + АзКу) E 


со (с 


C5 (Ai ks t Azky) 7 


cokz) 


c303kz; 


c303kz; 


c303kz; 


Е сз (Ask, 4 


г C3 (Aske Я 


+ Даку) + Ao (c1 + 


+ Agky) + Ao (ci +4 


Е cokz) + (УЗА + As) cakz; 


Е cokz) + (УЗА + As) cakz; 


(Авсз — Aocs) К» + (Aics — Aaca) ky + Ao (οι + cək;) + (V3As + As) cakz; 


со (ει + cak;) 
00 (c cokz) 
oo (су + cokz) 
oo (су + cokz) 
со (с cokz) 


со (с 


cokz) 


c303kz; 
c303kz; 


c303kz; 


(Aa — Ах) сз + (Αι + Аб) c4] Κα 


c303kz; 


c303kz; 


(A2 + Ал) сз + (Ao — Αι) οι] Κα 


c303kz; 


(A4 — A2) сз + (A1 + Аб) ca] ka 
(A2 + Аа) сз + (Ae — Αι) са] Κα 
со (сі + Coke + соку) + оз (csk; 4 


(A2 + Ал) сз + (A1 — Аб) са 
(A2 — A4) сз + (A1 + Ав) са 
(A2 + Ал) es + (А — Ав) са 
(Ах — Aa) сз + (Ai + Ав) са 


г c3ky) + C402 (ky = kz) ; 


Го; {011000}, {συ|000}, 7; Non-Centrosymmetric; without SOC 


Rs; [οι 
Rs; [οι 


{R3, Ra}; οισο 


Rs; [οι 
Rs; [οι 


C2 (k2 


+ kz) 


c2 (k2 


+ kz) 


+ c203kz; 


cak?] σι 


cak?] σι 


cokz 


C2 k; 


C3 (k2 


ky) 


c3(kz 


ky) 


от cake kyo. 7 


cak2] 00 л 


о + cakzkyoi + cs(k2 — k2)os; 


H cs (k? = k2)03; 


B cs ks Кус E ce(k2 T k2)03; 


cak2] O0 ч 


- ськ kyo1 + ce(k2 — k2)os; 


ky + Ао (ει + cokz) + (V3As + Ав) cskz; 


Ку + Ао (οι + cokz) 


ky + Ао (οι + cokz) 
ky + Ao (οι + cokz) 


(VAs 


(VAs 


(УЗА 


Ав) eskz; 


Ав) ος κα; 
As) Cskz; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (су + cək;) + сзозК:; 
{R1}, {Πα}; оо (οι + cək;) + c303kz; 
{R1}, {R4}; оо (οι + eokz) + сзозЁь; 
{Ri}, {Rs}; (Аасз — Aie) ks + (Azes — Авсз) ky + Ao (ει 
{R2}, {R3}; оо (οι + cək;) + c303kz; 
{R2}, {R4}; оо (οι + eokz) + c303kz; 
{R2}, (Rs) ; cs (Azka + Аку) + сз (Aske + Aaky) + Ao (οι + ο.) + (V3As + Ав) cake; 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
{Аз}, {Rs}; cs (А.к. + Ао) + cs (Aik; + Аку) + Ao (οι + ο.) + (V3As + Ав) сак; 
{Ra}, (Rs); (Авсз — Aocs) Κα + (Ares — Аасз) Ку + Ao (οι + coke) + (V34s + Ав) cake; 
Vi (Ba) {R2}; оо (су + ск.) + c303kz; 
{R1}, {Πα}; оо (οι + eokz) + сзозЁь; 
{R1}, {R4}; оо (οι + eokz) + сзозЁь; 
{R1}, {Rs}; (Аасз — Aics) ks + (A265 — Авсз) ky + Ao (ει 
{R2}, {R3}; оо (οι + cək;) + c303kz; 
{R2}, {R4}; оо (οι + cək;) + c303kz; 
{R2}, (Rs) ; cs (Azke + Аку) + сз (Aske + Aaky) + Ao (οι + со.) + (V3As + Ав) cake; 
{R3}, {R4}; оо (οι + eokz) + c303kz; 
{Аз}, {Rs}; cs (Aik, + Azky) + сз (Aake + Aoky) + Ao (οι + οκ) + (V3As + Ав) cake; 
{Ra}, {Rs}; (Ascs — Aocs) Κα + (Ares — Аасз) Ку + Ao (οι + coke) + (УЗАь + Ав) са; 


cok;) 4 (V3As | As) cakz; 


Ο2 κα) 4 (V3As | As) cakz; 


W; {Ri}, {R2}; оо (οι + eokz) + c303kz; 

{Ri}, {R3}; co (ει + ск.) + esoskz + (e501 + свог) (ke + ky) ; 

{R1}, {Ra}; оо (οι + cək;) + c303kz + (e501 + свог) (ke + ky); 

{R2}, {Βα}; оо (οι + cokz) + c303kz + (e501 + 66σο) (ke — ky); 

{R2}, {Ва}; со (си + c2k;) + сзозЁ + (C501 + C602) (Κα + ky) ; 

{Ёз} ; {Ra} ; 90 (c cak;) C303k;; 
У; {Ri}, {Πο}; до (c1 + ον) + caosk, + eso2ky; 
Е; (Ri) , {R2}; оо (су + c2kr) + сзозк + e502ky; 
A; {R1}, {R2}; σο (σι + coke + coky) + оз (csk, + сзКу) + сад? (ky — Κα}; 
U; {Ri}, {Πο}: до (οι + eos + coky) + оз (сз. + сзКу) + сдох (ky — Κα); 
У; (Ri), {Πο}; оо (с + coke — coky) + оз (ολες — сзКу) + εἰσι (ke + Ку); 
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SG 108 


Го; {C¥#|000}, (,|3 30), 7; Non-Centrosymmetric; without SOC 


L; Rs; [οι co (κα k2) cak?] со + сак Кусі + cs(k2 — k2)os; 
N; (R2, Ra}; εισο + (coke + сз.) оз; 

Z; Hs; [οι cə (k2 k2) cak?] со + сак Кусі + ces (k2 = k2)os; 
P; (F5, Ез}; οισο + c203kz; 


Ui», R2}; C100 + pm Ci 10ikz; 
{Ва, Ra}; соо + >>, Ci 10ikz; 


αν [οι + coke + cs (kë + Ку) + cak2] oo + сок Куст + co(Ez — Κμ)σα; 
У; Hs; [οι + cok. 4 ca(k2 + k2) + cak2] со + свк Куса + c6(k2 — k2)os; 
Q; (Ri, Ri}; (οι + coky)oo + > (Gk. + ciakz)o;; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (су + cək;) + сзозК:; 
{R1}, {Πα}; оо (οι + cək;) + c303kz; 
{R1}, {R4}; оо (οι + eokz) + сзозЁь; 
{Ri}, {Rs}; (Аасз — Aie) ks + (Azes — Авсз) ky + Ao (ει 
{R2}, {R3}; оо (οι + cək;) + c303kz; 
{R2}, {R4}; оо (οι + eokz) + c303kz; 
{R2}, (Rs) ; cs (Azka + Аку) + сз (Aske + Aaky) + Ao (οι + ο.) + (V3As + Ав) cake; 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
{Аз}, {Rs}; cs (А.к. + Ао) + cs (Aik; + Аку) + Ao (οι + ο.) + (V3As + Ав) сак; 
{Ra}, (Rs); (Авсз — Aocs) Κα + (Ares — Аасз) Ку + Ao (οι + coke) + (V34s + Ав) cake; 
Vi (Ba) {R2}; оо (су + ск.) + c303kz; 
{R1}, {Πα}; оо (οι + eokz) + сзозЁь; 
{R1}, {R4}; оо (οι + eokz) + сзозЁь; 
{R1}, {Rs}; (Аасз — Aics) ks + (A265 — Авсз) ky + Ao (ει 
{R2}, {R3}; оо (οι + cək;) + c303kz; 
{R2}, {R4}; оо (οι + cək;) + c303kz; 
{R2}, (Rs) ; cs (Azke + Аку) + сз (Aske + Aaky) + Ao (οι + со.) + (V3As + Ав) cake; 
{R3}, {R4}; оо (οι + eokz) + c303kz; 
{Аз}, {Rs}; cs (Aik, + Azky) + сз (Aake + Aoky) + Ao (οι + οκ) + (V3As + Ав) cake; 
{Ra}, {Rs}; (Ascs — Aocs) Κα + (Ares — Аасз) Ку + Ao (οι + coke) + (УЗАь + Ав) са; 


cok;) 4 (V3As | As) cakz; 


Ο2 κα) 4 (V3As | As) cakz; 


W; {Ri}, {R2}; оо (οι + eokz) + c303kz; 

{Ri}, {R3}; co (ει + ск.) + esoskz + (e501 + свог) (ke + ky) ; 

{R1}, {Ra}; оо (οι + cək;) + c303kz + (e501 + свог) (ke + ky); 

{R2}, {Βα}; оо (οι + cokz) + c303kz + (e501 + 66σο) (ke — ky); 

{R2}, {Ва}; со (си + c2k;) + сзозЁ + (C501 + C602) (Κα + ky) ; 

{Ёз} ; {Ra} ; 90 (c cak;) C303k;; 
У; {Ri}, {Πο}; до (c1 + ον) + caosk, + eso2ky; 
Е; (Ri) , {R2}; оо (су + c2kr) + сзозк + e502ky; 
A; {R1}, {R2}; σο (σι + coke + coky) + оз (csk, + сзКу) + сад? (ky — Κα}; 
U; {Ri}, {Πο}: до (οι + eos + coky) + оз (сз. + сзКу) + сдох (ky — Κα); 
У; (Ri), {Πο}; оо (с + coke — coky) + оз (ολες — сзКу) + εἰσι (ke + Ку); 
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SG 109 


Ty; {ΟΕ|}} 3} {041000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [οι + с2(К2 + Ку) + esk2] со + сак. Куст + cs (Ка — К2)оз; 
X; Rs; οισο + с2(ЁК» + ky)o2; 
Z; {Rs, Ro}; с1со + c203kz; 

{R7, Ra); οισο + c203kz; 


Во; [er + сә(Ё@ + ky) + esk2] оо + ca(kz — К2)оз; 
P; Rio; C100 + сә [ίσι — o3)ka + (σι + c3)k;,]| ; 
Л; Rs; [ει + сок. + es (k2 + ky) + cak2] со + ськ усі + ce (2 — ky)os: 
У; Во; [ει + сок. + es (k2 + k2) + cak2] со + ськ усо + cé(k2 — Κύ)σα: 
W; Hs; (οι + cokz)o0 + сзо1 (ka + ky) + cao2 (ks — ky); 
U; {Ri, Ro}; [ει + cə (k; + ky)]oo + (c301 + c402) (ke — ky) + cscsk;; 
Y; {Ro, Ra}; [а + со (к. — ky)ļoo + (e301 + οισο)(Κα + ky) + csosk;; 
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Accidental degeneracies on high symmetry line 


А; Ut) {R2}; 
{Ri}, {Ra}; 
{Ri}, {R4}; со (οι + cokz) + c303kz; 

{Ri}, {Rs}; (Алсз — Arcs) k; + (Azes — Авсз) ky + Ao (ει + с2К.) + (V3A5 + Ав) cake; 
{R2}, {R3}; оо (c1 + cokz) + c303kz; 

{R2}, {Ra}; оо (ei + с2К.) + cacsk;; 

{R2}, {R5}; cs (Ask, + Αἱ Κὺ) + сз (Ask; + Аку) + Ao (οι + cakz) + (УЗА5 s As) cakz; 
{Аз}, {R4}; оо (су + с2К.) + cacsk;; 
{Ез}, {Rs}; с (Aik, + Аку) + сз (Aska + Acky) + Ao (ει + ekz) + (УЗАь + Ав) cak;; 
{R4}, {Rs}; (Acca — A265) Κα + (Aics — Алсз) Ку + Ao (су + сок) + (УЗАь + Ав) cak;; 
{Rs}, {Re}; оо (су + cək;) + сзозК.; 

{Rs}, {R7}; оо (су + с2К.) + сзозК.; 

{Rs}, {Rs}; оо (су + с.) + c303kz; 

{Rs}, {Ro}; (Алсз + Arca) ka + (Acca — A2c3) ky + Ao (ει + ekz) + (ν 3 Ας + As) cskz; 
{Re}, {R7}; оо (су + cək;) + c303kz; 

{Πο}, {Rs}; до (су + cokz) + c303kz; 

{Re}, {Ro}; (Аасз — Аса) К» + (Азсз + Авса) Ку + Ао (ει + с2К.) + (ИЗА + As) cskz; 
{R7}, {Rs}; оо (сл + cokz) + c303kz; 
{R7}, {Ro}; (Авсз — Azca) К» + (Arcs + Алса) Ку + Ао (ει + cokz) + (V3A5 + Ав) csk;; 
{Rs}, {Ro}; (Acca + Azca) Κα + (Aaca — Arcs) ky + Ао (ει + cək;) (V3As As) csk;; 
У; {Ri}, {R2}; σο (ει + cək;) + сзозК» + согу; 

Е; {R1}, {R2}; со (οι + coke) + eaosks + cooky; 

A; {Ri}, {R2}; оо (су + coke + coky) + оз (cakz + esky) + cao2 (ky — Κω); 


о (c1 + cokz) + c303kz; 


9 


9 


ο (c1 + cokz) + c303kz3 


o 


= 
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Гу; {041344} {0,1110}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + co(kz + Ку) + eak2] со + сак. кус + cs (k2 — К2)оз; 
N; {R2, Ra}; соо + (coke + cak;)os; 
X; Rs; οισο + с2(К» + ky )o2; 


Zi {Rs, Re}; coo + c203kz; 
{R7, Rs}; coo + c203k;; 


Ro; [οι + ea (KZ + Ку) + esk] σο + ca (k; — Ку)оз; 
Р; {Rio, Rio}; с1Го,о + c2 [Κα + Ку) Гол + (Κα — ky) 0,3] + >, Cii [Κα + ἂν) Γι — (Κα — ky)T is + k; Tio]; 
A; Rs; [ει + со. + es (k2 + k2) + cak2] со + ськ. Куст + св (К — Ка) оз; 
V; Ro; [οι + coke + es (k2 + Ку) + cak2] со + ськ. усо + св (К? — Ка) оз; 
W; Hs; (οι + cək;)oo + сз(К» + k;)oi + ca(ke — Κυ)σα; 
Q; (Ri Ri}; (а + cək;)coo + УГ (cirke + cisk;)oi; 
U; {Ri, Πολ; [ει + cə(k; + ky)ļoo + (сзо + c402) (ks — ky) + csosk;; 
У; {R2, Ra}; [а с2(Кь — ky)]oo + (e301 + c402) (ka + ky) + c503kz; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; oo (су + с) + c303kz; 
{R1}, {R3}; со (οι + cokz) + c303kz; 
{R1}, {R4}; со (οι + cək;) + c303kz; 
{Ri}, {Rs}; (Алсз — Arcs) k; + (Azes — Авсз) ky + Ao (су + c2k;) + (V3A5 + Ав) cake; 
{R2}, {R3}; до (οι + cək;) + c303kz; 
{R2}, {R4}; до (οι + cokz) + c303kz; 
{R2}, {Rs}; cs (А> + АК) + сз (Ask; + АаКу) + Ao (ει + cokz) + (V3As + Ав) cakz; 
{R3}, {R4}; со (οι + cokz) + c303kz; 
{R3}, {Rs}; с (Aik, + Ак) + сз (Aske + Acky) + Ao (ει + cokz) + (УЗАь + Ав) cakz; 
{R14}, {Rs}; (Авсз — Азсь) k, + (Aics — Алсз) ky + Ao (οι + с2К.) + (V3As + As) cake} 
; {Rs}, {Ев}; со (ει + cokz) + c303kz; 
{Rs}, {R7}; σο (οι + cokz) + c303kz; 
{Rs}, {Rs}; до (ει + cokz) + c303kz; 
{Rs}, {Ro}; (Алсз + А1са) Κα + (Авса — Aocs) ky + Ao (οι + cək;) + (УЗА + As) csk;; 
{Re}, {R7}; оо (ει + cokz) + c303kz; 
{5ο}, {Rs}; со (ει + cokz) + c303kz; 
{Πο}. {Во}; (Аасз — Arca) К» + (Азсз + Авса) Ку + Ао (οι + cokz) + (V3As + Ав) eskz; 
(Rz) , {Rs}; оо (ει + cokz) + c303kz; 
{R7}, {Ro}; (Авсз — Aaca) К» + (Алсз + Алса) Ку + Ao (οι + cokz) + (V34s + Ав) eskz; 
{Rs}, {Ro}; (Авсз + Азса) К» + (Алса — Aes) Ку + Ао (οι + сок) + (V3As + Ав) eskz; 
X; {R1}, {R2}; оо (ει + coke) + c303ke + соок; 
Е; {R1}, {R2}; oo (ει + coke) + сзозКь + cso2ky; 
А; {Ri}, {R2}; σο (ci + coke + coky) + оз (сзК» + сзКи) + c402 (ky — Κα); 
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13. SG 111-120 


Га; {53,1000}, (C2,|000), 7; Non-Centrosymmetric; without SOC 


631 


D; Rs; [ει + eo(K2 + k2) + esk2] σο + сак. Куст + cs (k2 — К2)оз; 
M; Πε; [ει + ceo (k2 + k3) + esk2] σο + сак. Куса + cs (k2 — К2)оз; 
Zi Hs [ει eo(K2 + ky) + esk2] σο + сак. Куст + cs (k2 — К2)оз; 
A; Rs; [ει + eo (k2 + ky) + esk2] σο + сак. Куса + cs (k2 — К2)оз; 
А; {Вз, Ва}; [ει + сок. + сз(К2 + k?) + cak2] со + съозК»Ку + (сво + e02)(k2 — ky); 
V; (Rs, Ra}; [e + coke + cs (k2 + ky) + cak2] σο + съозКжКу + (εοσι + czo2)(k2 — k2); 
Accidental degeneracies on high symmetry line 
А; {R1}, {R2}; со (ει + c2ky) + сзозКи + csoiks + ceo2k;; 
U; {Ri}, {Ra}; со (сі + соку) + сзозКу + csoik, + с602К.; 
А; {Ri}, {Ro}; со (ει + cokz) + caosk;; 
{Ri}, (Hs, Ra}; (Аа + Ав) сз + (A2 — Αι) св] ke — (Ав — Aa) сз + (Αι + Аз) ce] ky + Ao (ει + сг) + (V3As + As) cakz; 
{R2}, (His, Ra}; [(As — Aa) сз + (Αι + Аз) св] ke + (Аа + Аб) сз + (A2 — Αι) св] ky + Ao (ει + сг) + (V3As + As) cakz; 
V; {Ri}, {R2}; со (ει + с2К.) + c303kz; 
{Ri}, Us, Ra}; [(As + Ac) сз + (A2 — Αι) св] k, — [(Ав — Aa) сз + (Аз + A2) св] ky + Ao (οι + сәЁ„) + (V3As + As) cake: 
{R2}, (Hs, Ra}; (Ав — Аа) сз + (Αι + A2) св] ko + (Аа + Аб) сз + (A2 — Αι) св] ky + Ао (ει + сәЁ„) + (УЗАь + Ав) cak;; 
У; {Ri}, {Ro}; со (οι + соь + coky) + дз (csk; + c3ky) + сдох (ky — kx) 
S; {R1}, {R2}; со (οι + соь + со) + os (сзК»ь + c3ky) + сдох (ky — Κα) 
Y; (Ri), {R2}; со (οι + с.) + сзозК» + свтоЁу + csoik;; 
T; (F4), {R2}; со (οι + с2К»ь) + e363ks + сво2Ку + csoikz; 
И’; {Ri}, {Ro}; со (ει + с2К.) + сзозК. + ο5σι Κα + свог; 
SG 112 
Га; {51.1000}, {C2.|004}, 7; Non-Centrosymmetric; without SOC 
Г; Rs; [ει + c2(kz + ky) + eak2] со + сак Куст + es(K2 — К2)оз; 
M; Rs; [ει + c2(kz + ky) + csk2] со + сак. Куст + cs (k2 — =e 
Z; {Rs, Re}; [ει + со (k2 к2) сзЁ? | oo + (4301 + c502) (k? k2); 
{Rr, Rs}; [οι + co(kz + ky) + esk2] со + (4301 + соз) (2 — Ку); 
Ro; C100 + c203k;; 
A; {Rs, Re}; [ei + cə(k2 + К2) + csk2] оо + (4301 + cso2)(k2 — А2); 
(Rz, Rs}; [ει + eo(K2 + k2) + csk2] оо + (4301 + свог) (k? — ky); 
Ro; C100 + C202kz; 
А; (Rs, Ra}; [ει + coke + e3(kz + ky) + саЁ?] оо + csoskaky + (εοσι + стог) (kz — ky); 
У; (Bs, Ra}; [οι + coke + сз(К + ky) + cak2] σο + csoskeky + (ο6σι + czo2)(k2 — ky); 
5; {Ri, Ro}; [οι + ca(ke + ky)] со + (e301 + C102) (ke — ky) + csosk;; 
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Accidental degeneracies on high symmetry line 


A; {Ri},{Ro}; — оо (си + соку) + сзозКу + 
U; {Ro},{Ra}; | oo(ai + соку) + caosk + 
A; {R }, {R2}; σο (οι oa cokz) + c303kz; 


{R1}, Ula, Ra}; [(Aa + Ac) сз + (A2 — Αι) св] ka — [(Αο — Aa) сз + (Αι + A2) св] Ку 
{R2} {Рз, Ra}; [(Ав — Ал) сз + (Αι + A2) св] Κα + (Ал + Ав) сз + (A2 — Αι) св] ky 4 


V; {В P. (Rol; σο (οι + cokz) + c303kz; 


{R1}, {Пз, Ra}; [(Ал + Ав) єз + (A2 — A1) св] Κα — [(Ав — Ал) сз + (Ai + А») св] Ку 4 
{R2} , (Fs, Ra}; [( As — Ал) сз + (A1 + A2) св] k; + [(A4 + Ав) сз + (Ах — Αι) св] ky 


C501 Ks UM ορσοΚ.; 


6δσιΚα + C602kz; 


X; {Ri}, {Ra}; со (οι + с2К» + coky) + оз (сзЕ + c3ky) + c402 (ky — Κα); 


Y; (fij, {R2}; σα 


οι + coke) + c303ke 


сво2Ку + cso1kz; 


сво2Ку + Ο5σι Κα; 


( 
T; {В2} {84}; со (ει + с2Ё») + c303ke 
Wi {R1}, (Ro); σοί 


οι + cokz) + esoskz 


SG 113 


с501 Къ + c602ky; 


(VSAs 


- Ao (ει + cokz) 


+ Ao (οι + cakz) 


(V3As 


(УЗА 


chinaXiv 


Га; {51.1000}, {С.12 20}, T; Non-Centrosymmetric; without SOC 


š [ 2 2 2] 
τς Rs; [С C2 к Ку) сз | Go T Сд 


Καλνσι + cs (k2 — k2)03; 


M; {Rs, Re}; [с C2 
(Rz, Rs}; [с C2 


2 2 2] 
kz ky cak;| Со (εισι €502)k, ky; 


k2 k2) сзК? | σο (ίοισι С502)К»Киу; 


Д Г 2 2 2] 
2; Rs; [С C2 kz Ку) csk; | σο + CA 


σα Κα Ку; 
Καλνσι + cs (k2 — k2)03; 


A; (Rs, Re); [οι + с 


2 2 2] 
kz ky cak;| σο (εισι €502)k, ky; 


( 
( 
( 
Ho; [с с2(К2 i cak2] oo + сл 
( 
( 
( 


{R7, Rs}; [c C2 


Ro; [ει + ex(k2 + k2) + eak2] со + са 
R; Rs; C100 + с202Ку; 
X; Rs; C100 + c202ky; 
А; (Rs, Ra}; [ει + cokz + сз(К + ky) + cak2] 
У; (Ri, Ro}; [c cokz + ca(k2 k?) Г саЁ?] 
(Rs, Ез}; [ei + cək; + сз(К + ky) + cak?] 
(Ra, Ra}; [c cokz + ca(k2 к2) Г cak?| 
Y; (Re, Ва}; (οι + cake )oo + (c301 + c402)ky; 
Т; (Hao, Ra}; (οι + cəkz)oo + (e301 + c402)ky; 
W; (Ri, Ro}; (ει + cək;)oo + (e301 + c402)ky; 


2 2 2] 
ki ky c3kz | 00 (слот €502)kz ky; 


O3ks ky; 
2 2 
со + C503kzky + (cac + czo2)(k — Κο}; 
Oo + ορσθ Κα Κυ; 
8 

со + $74 Ci,10ikaky; 
8 

оо + 254 10: ks ky; 


(УЗА 


As) c4 kz; 
As) c4 kz; 


As) c4kz; 
As) c4 kz; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
U; {Ri}, {R2}; 
А; {Ri}, {R2}; 


{Ri} ; (Rs, Ra} ; 
{R2} , {Пз, Ra} ; 


У; {Βι, Ro}, (Ha, Rs}; 
(à, Πο} И (Ra, Ra}; 
(Fs, Ез}, {R4, Ra}; 


X; {Ri} 3 {Во}; 
5; {Ri} $ {R2}; 
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σο (οι + coky) + c303ky 


00 (οι + coky) + c303ky 


со (ει + cakz) + сзозк:; 


[(Ал + Ав) сз + (A2 — Αι) св] Κα 
КАв — Aa) сз + (A1 + Ах) св] К» + [(Aa + Аб) сз 
- Κα (cəl`2 1 + сзГ2,2) + ca (Vike + Га зКи) + cs (Г2,зК» + Го,оку) — 


αι Γοιο + 


cil'o,o + 


wer Iüociik: d 
ky (celia = c7T3,2) : 


с1Го,о + У, оз l'iocii E; 4 
ky (csV2,1 + с7Г2,2); 


2 
11-08 io (ciika + cia k^ 4 


65σ1 Κα + свог; 
C501 Ka Ο6σα κα; 
[(As — Αα) сз + (Αι + А») св] ky + Ao (ει + с) + (ИЗА + Ав) cak;; 
(A2 Αι) cc] k; Ao (οι cokz) (V3As As) cakz; 


H ke (coT3,1 — сзГ1,2) + ca (Г1,зК» — Γι οἴῳ) + cs (Г2,зКу — Гоо) + 


ci,3k2) 4 сзГз,з) keky + (caV'1,3 + с5Г2,0) (kz — ky) + 


(с2Го,з 4 


[(aiT 0,4 + а2Гз,+) к. + oTi, (К; — k2) + h.c] ; 


C2 kz 


со (οι 


C2 Κα 


cak,) 


оз (Ca Κα 


oo (ci 


coky) 


caky) + c402 (ky — ke) ; 


03 (c3kz 


caky) + c402 (ky — ke) ; 


Га; {51.1000}, {C2x|454},7; Non-Centrosymmetric; without SOC 


Г; Rs; 

M; {Rs, Re}; 
{Rr, Вв}; 
Ro; 

Zi {Rs, Re}; 
{Rr, Вв}; 
Вэ; 

А; {Rs, Re}; 
{Rr, Вв}; 
{Rio, Rio}; 

R; Rs; 

X; Rs; 

A; (Rs, Ra}; 

У; (Ri, Ro}; 
{R3, Ёз}; 
{ Ва, Ra}; 

S; {Ri, Ro}; 

У; {Ro, Ra}; 

T; {Ri, Ro}; 

W; (Ri, Ro}; 


[οι + ez (K2 + ky) + cake] 
[er + с2(к2 + ky) + cak?] 
[οι + c2(k2 + ky) + сз] 
[ει + ea (k2 + ky) + csk2] 
[ει + ea (k2 + ky) + csk2] 
[οι + c2(k2 + k2) + csk2] 
C100 t cə2o2k;; 


[οι + co(k2 + А2) + csk2] 
[οι + eə (k2 + к2) T cak?] 
[ει + ez (k2 + ky) + csk2] 


σο 
σο 
00 
σο 
00 


σο 


σο 


σο 


(слот 


(εισι 


+ c403k; ky; 


(εισι 


(οισι 


+ caosk, k; k; ; 


μη C40 3k, Ку; 


+ сак. Кусі + es(k2 — 2) оз; 
€502)ks ky; 


€502)k, ky; 


c502)(kz — ky); 
c502)(kz — ky); 


Го,о + cio 2k; + 322 4 [eia ia (KÀ — k2) + ei aia ks ky] ; 


то + C503 ks Ку + (сво + стоз)(к2 — Ej 


3 
Tua Gi 10: Ra ky; 
3 
со + У 51 Ci, 10ikzky; 


+ €402)(ka — ky) + csosk;; 


C100 + c202ky; 

C100 + c202ky; 

[ει + ekz + es (k2 + ky) + cak?] 

[ει + с2 + es (k2 + ky) + cak2] со + esos ks ky; 
[ει cok; ca (k2 k2) cak2] со 

[ει + ekz + es (k2 + ky) + сак2] 

[οι + о (кь + ky)] со + (e301 

οι + с2Кь)оо + (c301 + c402)ky; 

(οι + cokx)oo + (ο3σι + c402)ky; 

οι + cək;)oo + (c301 + c402)Kky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 

U; {Ro}, {Ra}; 

А; {Ri}, {R2}; 
{Ri}, (Rs, Ra}; 
{Ra}, (Rs, Ra}; 


V; {Ri, Ro}, (Rs, R3}; aloo + 2-08 T; oci, 1kz + Ка (coT2,1 + сзГ2,2) + 


Go (οι + coky) + сзозКу C501 Kg Ο6σα κα; 


со (c1 + с2Ки) + сзозКу + corks + co02k;; 


со (ει + cakz) + c303kz; 


[(Ал + Ав) сз + (A2 — Αι) св] Κα — [(Ав — Aa) сз 


(Αι + 42) св] ky + Ао (οι + с2К.) (V3As As) cakz; 


КАв — Aa) сз + (A1 + Ах) св] К» + [(Aa + Аб) сз 


ky (celia = στΓι,α); 


(A2 Αι) σα] k; Ao (οι cokz) (V3As As) cakz; 


C4 (V1 oke + Vi, 3ky) + cs (T'2 3k; +T2,0ky) — 


{Ri, R2} , Ua, Ва}; с1Гою НУ. o3 l'iociikz + ke (CoP 1,1 — с3Г1,2) + ca (Г1,зК» — Γιου) + cs (T2,3ky —T2,0k2) + 


ky (csV2,1 + с7Г2,2); 


(Fs, Ез}, (Fa, Ra}; οιΓοο + У ο Tio (Gtk d ciak* + ci; k2) + (с2Го,з + сзГз,з) keky + (саГ1,з + с5Г2,0) (kz — №) + 
[(aiTo,4 + а2Гз,+) к. + oTi, (К; — k2) + h.c] ; 


У; {Ri}, {R2}; со (сі + Coke + coky) + ©з (сзЁ® + сзКу) + c402 (ky — Κα}; 

SG 115 

Га; {53,1000}, {C2.|000}, 7; Non-Centrosymmetric; without SOC 

I; Rs; [ει + eo(K2 + ky) + esk2] σο + cakekyos + ¢5(kz — К) оп; 

M; Rs; [ει + cə (k2 + k3) + esk2] оо + сак. Кусз + cs (k2 — К2)ол; 

Z; Rs; [ει + eo(K2 + ky) + esk2] σο + cakekyos + cs(k2 — Κῆ}σι; 

А; Rs; [οι + ca(k2 b) csk2] со + сак Кусз + cs (k2 — Κῦ)σι; 

N; (Fs, Ra}; [οι + cək; + ca (k2 + E) + cak2] σο + суоз(к2 k2) (ceo c7o2)kxk;; 
V; {Rs, Ва}; [ει + cok, + ca (k2 + 2) Em cak2] 00 T C503 (k2 12) (сво Οτσα) Κα ky; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; 

U; {Ri}, {Ra}; 

A; {R1}, {R2}; 
{Ri}, {Rs, Ra}; 
{R2}, Uis, Ra}; 

V; {Ri}, {R2}; 
{Ri}, Us, Ra}; 
{R2}, (His, Ra}; 

У; {Ri}, {Ra}; 

5; {Ri}, {Ro}; 

У; {Ri}, {Ro}; 

T; {Ri}, {R2}; 

W; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {Rs}; 
{R2} , {R4}; 


{Rs} {На}; 


со (σι + Coky) + c303ky + c502kz; 


со (οι + Coky) + сзозКу + C502kz; 


со (сі + с2К.) + csosk;; 
(Aacs — Асу) ky == (Авсз S А2с5) Ку Ао (ει | cokz) 


(Acca — А2сь) k, + (Aacg + Aics) ky + Ao (ει + cək;) 


со (сі + ος) + cg03kz; 


(Алсз = Асу) Es = (Ages = Aoəcs) Ку Ао (ει + cokz) 


(Авсз — Aocs) К» + (Алсз + Arcs) ky + Ao (ci + c2k;) 


со (οι + Coke + coky) + σα (сзК» + сзКу) + εἰσι "ες + cso2 (ky — Κα}; 
со {οι + Coke + coky) + σα (сзК» + сзКу) + caoikz + 6502 (ky — Κα}; 
со (с cokx) + сзозК»ь + c501ky; 

со (с Ca ks) + сзозКь + c501ky; 

со (ει + cokz) + c303kz; 

со (с cok; c303kz + (C501 + 6602) Ка; 

со (с cok; c303kz + (C501 + 6602) ky; 

со (с cok; сзозК» + (c501 + c602) ky; 

со (с cok; c303kz + (C501 + 6602) Ка; 

со (ει + cokz) + c303kz; 
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Га; {51.1000}, (C24|003), 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + eo(K2 + ky) + esk2] σο + cakekyos + cs (k2 — Кол; 
M; Hs; [ει + cə (k2 + ky) + esk2] σο + cakekyos + cs (k2 — Κῆ}σι; 
Z; {Rs, Re}; [οι + cə (k2 2) cak?] со + (c401 + сзсз) ky; 
{ Вт, Rs}; [ει + e (k2 + k?) + esk2] со + (ca01 + cs0o2)kaky; 
Во; C100 + c202kz; 
А; {Rs, Re}; [οι + с2(К2 + k2) + сзЁ?] оо + (сас + esa) ks ky; 
(Rz, Rs}; [οι + eo(K2 + κ) + esk2] со + (саст + воз) К» Ки; 
Ro; C100 + c203k;; 
R; {R2, Ra}; εισο + c202k;; 
(Re, Вз}; C100 + C202kz; 
U; (Ri, Ro}; (ει + coky)oo + (c301 + c402)Es + c503kz; 
Л; {Вз, Ra}; [οι + cok; + ea(k2 + Ку) т cak2] со + своз(К2 Ку) (сөс + C702) ks ky; 
Vi {Вз, Ва}; [οι + οὐξ; + єз(К + Ку) + сак) со + esos (Ez — ky) + (coor + стог); 
T; (Ri, Ro}; (ει + cəkz)oo + (сзол + c402)ky + csosk;; 


635 


Accidental degeneracies on high symmetry line 


A; (Ry {R2}; оо (сі + caky) + csosk, + εδσοΚα; 
A; {R1}, {R2}; oo (ει + с2К.) + сзозЁь; 
{R1}, (Rs, Ва}; (Аасз — Aics) К, — (Ascs + Aocs) ky + Ao (οι + с2К.) 
{R2} , (Ha, Ra}; (Авсз — A265) К» + (Аасз + Aics) ky + Ао (οι + c2kz) 
V; {Ri}, {Re}; σο (ει + C2kz) + сзозЁь; 
{Ri} (Fs, Ra}; (Аасз — Aics) kx — (Ascs + Aocs) ky + Ao (ει + cokz) 
{R2}, (Fa, Ra}; (Авсз — Азсь) К» + (Aaca + Aics) ky + Ao (οι + cokz) 
У; {Ri}, {Ro}; со (ει + Coke + coky) + оз (cake + caky) + cacik; + 6502 
S; {Ro},{Ra}; со (ει + Coke + coky) + оз (cake + caky) + caoikz + 6502 
У; {Ri}, {R2}; σο(οι + ск) + сзозь + cso1ky; 
W; {Ri}, {Ro}; со (ει + cokz) + c303kz; 
{Ri} Uis) ; со (сі + cokz) + сзозК. + (e501 + €602) Κα; 
{Ri} Uu); со (ει + cokz) + c303kz + (cs01 + C602) ky; 
{R2}, {R3}; со (ει + cokz) + c303kz + (ορσι + C602) ky; 
{R2}, {R4}; со (ει + cokz) + c303kz + (ο5σι + 602) Κα; 
{Rs}, (Ray; со (сі + ο.) + c303kz; 


(МЗ Аз + Ав) cak;; 
(УЗАь As) cakz; 
(МЗ. Аз + Ав) cake; 
(V3As + Аз) cake; 
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Га; {51.1000}, (C24| 2 30), T; Non-Centrosymmetric; without SOC 


Г; Rs; [с 
М; {Rs, Re}; [с 
{R7, Rs}; [с 


со(Е + ky) + сзЁ: | 
co(kz + ky) + csk2] 
ca (k; + Ки) + csk] 


Ro; C100 + «σος; 


со Π 


Е сак. Кусз + cs(k2 — k2)o1; 


To 


(сас €502)ks Ку; 


σο 


(слот €502)kz ky; 


| сак. Кусз + es(k2 — Ку); 


(сас €502)kz Ку; 


(слот €502)kz ky; 


Zi Rs; [ει + eo (k2 + ky) + esk2] оо 4 
А; {Rs, Re}; [а + cə (k2 + ky) + esk2] oo 
{R7, Rs}; [ei + ez (k2 + ky) + csk2] со 
Ro; C100 + c203k;; 
R; Rs; C100 + с202Ку; 
X; Hs; C100 + c202ky; 
А; {Вз, Ra}; [ei + cək; + es(k2 + k3) + cak2] со 4 
У; {Re, Rs}; [ei cokz + ca(k2 k2) - cak2] со 4 
Y; {R2, Ra}; (οι + cək+)oo + (c301 + c402)ky + csosk;; 
T; {R2, Ra}; (οι + coke)oo + (c301 + c402)ky + c503kz; 
W; Rs; (ст + cək;)oo + caa2ks + caci ky; 


- сзсз(к2 — k2) + (ceci + c702)kaky; 
- cs03 (k2 — 0) + (ceci + c702)kaky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; 
U; {Ri}, {R2}; 
А; {Ri}, {R2}; 


{Ri} , {Пз, Ra} ; 
{R2} , {Пз, Ra} ; 


V; {Ro}, {Ra}; 


{R2} Д {Re, Rs} ; 
{Ra} , {Re, Rs} ; 


> {Ri} I {R2}; 
5; {Ri}, {Ro}; 


σο (οι + coky) c303ky 


c502kz3 


00 (οι + coky) c303ky 


6δσοΚα; 


со (ει + сок.) + сзозЕ,; 


(Авсз — Aocs) kz 4 


со (ει + ο.) + сзозК» 


(Acca — Aocs) kz 4 


со (Οι + Coke + coky 


) 
) 


со (сі + Coke + coky 


, 


(Acs — Aics) k, — (Авсз + Aocs) Ку + Ао (οι cok 


2) 4 


| (Алсз + Aics) ky + Ao (οι cok 


=) 4 


| (Acs + Aics) ky + Ao (οι cok 


(Acs = Aics) k, — (Авсз + Aocs) Ку + Ао (οι cok 


cao kz 


σα (сз 


c3ky) 


cao kz 


03 (caka 


c3ky) 
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Га; {51.1000}, (C24| 44}, T; Non-Centrosymmetric; without SOC 


I5 Rs; [er + сә(Ё@ + ky) + esk2] то + сак. Кусз + es(kz — kz)o1; 
M; (Rs, Re}; [ci + cə (k2 + ky) + csk2] со + (сасу + c502)keky; 

{Rr, Rs}; [ei + cə (k2 + k?) + cak2] со + (слот + свог). ky; 

Fio; C100 + c203k;; 
Z; {Rs, Re}; [οι + cə(k2 + k2) + esk2] со + (οισι + eso2) ks ky; 


(Rz, Ra); [с c2(k2 k cak?] σο (сас €502)kz Ку; 


Ro; €100 + c203k;; 
А; Hs; [er + c2 (k2 + ky) + esk2] σο + сак. Кусз + es(k2 — k2)o1; 
Е; Rs; C100 + с202Ку; 
X; Hs; C100 + с202 Ку; 
U; (Ri, Ro}; (οι + caky)oo + (сзол + c402)ks + сьозЁь; 
А; {Вз, Ra}; [ei + cokz + ca(k2 + k3) + cak2] со + csos(k2 — ky) + (ceci + стог) Ку; 
У; {Re, Rs}; [ci + coke + es (K2 + ky) + cak2] σο + csos(k2 — ky) + (ο6σι + сто) ks ky; 
Y; (R. Ra}; (οι + cəkx)oo + (σ3σι + c402)ky + c503kz; 
W; Rs; (ст + cək;)oo + csao2kzx + caci ky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (ει + Coky) + c303ky + cso2k,; 
A; {Ri}, {R2}; со (сі + cokz) + c303kz; 
{Ri}, {R3, Ra}; (Алсз — A165) Κα — (Ascs + A265) ky + Ao (ει + cək;) + (V34; As) cakz; 
{R2}, {R3, Ra}; (Авсз — A265) Κα + (Аасз + Aes) ky + Ao (ει + ekz) + (V3As + Ав) cakz; 
V; {R2}, {R4}; σο (οι + c2k;) + сзозК.; 
(H5) , (Hio, Rs}; (Авсз — Азсь) Κα + (Аасз + Aics) ky + Ao (су + ekz) + (V3As + Ав) cak;; 
{R4}, (Flo; Rs}; (Аасз — Arcs) Κα — (Acca + Aocs) ky + Ао (су + сә.) + (V34; As) cakz; 
У; {Ri}, {Ro}; со (οι + Coke + соу) + os (csk; + esky) + caoike + cso2 ( k 
S {Ro}, {R4}; со (οι + Coke + co.) + os (csk; + сз) + εἰσι κα + οσο (ky — ks); 
T; {R2}, {Ra}; со (σι + c2kx) + es03ks + c501ky; 
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Го; {51.1000}, {С>. |000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [οι + ea(K2 + ky) + csk2] со + cakekyos + es(k2 — Κῦ)σι; 
Z; Rs; [οι + с2(2 + k3) + csk2] со + cakekyos + es(k2 — Κῦ)σι; 
А; (Rs, Ra}; [σι + cək; + ca(k2 + ky) + cak2] σο + csoa(k2 — ky) + (свет + czo2)k;ky; 
V; (Ra, Ra}; [οι сок, + ca(k2 k2) cak2] со + с503(К2 ka) (ceoi + стог), Ку; 
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Accidental degeneracies on high symmetry line 


А; {Ri}, {Reo}; 
{R 

V; {R1}, {R2}; 
{Ri}, {Rs, Ra}; 
{R2}, {Вз, Ra}; 

И’; {Ri}, {R2}; 

X; {Ri}, {R2}; 

F; {R1}, {R2}; 

A; {Ri}, {Ro}; 

U; {Ri}, {R2}; 

Y; {Ri}, {R2}; 

SG 120 


со (ει + cokz) + c303kz; 
} ‚1 Ез, Ra) Н (Aa4ca = Aics) k; = (Авсз T Axes) 
{R2}, (Fs, Ra}; (Авсз — Arcs) ke + (Aacs + Arcs) 


oo (οι + c2k;) + c303kz; 


(Acs == Aics) kz = (Авсз =< Aocs) 
(Авсз — Aacs) Κα + (Aaca + А1сѕ) 


ky + Ао (οι + cokz) + (V3As + As) cak;; 


k; Ao (οι | cokz) (УЗАь As) cakz; 


ky Ao (οι | cokz) (V3As As) cakz; 


ky + Ao (οι + cokz) + (V3As + Ав) cakes 


сзКу) C401 kz 


cokz) + c303kz 

соь) + сзозКь + c501ky; 

coke) + c303ke + c501ky; 
+ cok, + coky) + оз (ου Κα 
+ cokz + coky) + оз (cakz 

coke — coky) + Оз (csk; — 


сзКу) cao kz 


C501 (kz + Ку) + 6602 (ky zd kz) ; 


6502 (ky — Κα); 
C502 (ky = kz) ; 


c3ky) + сату (Κα + ky) + σοσαΚα; 


Ty; {51.1000}, (C24|3 10}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; 


Z; Rs; 


[οι Сә (k2 k2) cak?] со 4 
N; (R>, Ra}; οισο + (cake + сз, )оз; 
[οι со (k2 Е) cak?] со 4 
P; (Ri, Ёз}; cioo + (e201 + c302)kz; 
{Β2, Ra}; сісо + (6201 + c302)kz; 
А; (s, Ва}; [а + c2kz + сз(к2 
V; (Ra, Ra}; [οι cokz + ca(k2 
Q; (Ri, Ri}; (οι η 


[^ cakykyo3 Я 


г cakykyo3 Я 


|= ces (k? = k2)01; 


г es (k2 = k2)o1; 


ky) + cak2] оо + esos (k; — ky) + (ο6σι + сто) ks ky; 
ky) + cak2] σο + esos (k2 — ky) + (сво + сто) ks ky; 
- Coky)oo + УЗ (сь + c¿2k;)o;; 


Accidental degeneracies on high symmetry line 


A; {В 
{В 


V; {В 
{В 


}, {R2}; 


} , {R2} ; 
} s, Ra}; 


{R2} E (fis, Ra} ; 


W; {R 
У; {R 
Е; {В 
A; {В 
U; (R 
Y: {В 


} {R2}; 
} Us); 
5}; 
); {R2}; 
J- {R2}; 
J {R2}; 


со (сі + cokz) + c303kz; 
} ia, Ra) E (Aa4ca = Aics) Κα = (Авсз ae A>cs) 
{Ro}, (Fa, Ra}; (Авсз — Азсь) К» + (Алсз + Acs) 


со (σι + ος) + сзозК,; 


(Aac3 — Aics) k, — (Ascs + Aocs) 
(Авсз — Азсь) k, + (A403 + Aics) 


00 (c 
Go (С 
σο 


с 


( 
( 
со (с 
( 
( 


cok; 


C2 kz 


) C303k 


cok; 


) + сзозК» + eso ky; 


= cok; + соку) + 03 (ea ks. 
+ coky + ску) + O03 (ea ks 


ky + Ао (οι + cokz) + (V3As + As) cak;; 


k; Ao (οι | cokz) (V3As As) cakz; 


ky + Ао (οι + сок.) + (УЗАь + As) cakes 


ky + Ao (су + сок.) + (УЗАь + As) cake; 
z £6501 (ke + ky) + C602 (ky - kz); 


) + сзозК» + eso ky; 


cal.) cao yk, 


coke 


caky) 


σα (c3kz — 


cal.) C401 k4 


C502 (ky = kz) ; 
6502 (ky — Κα); 


сзКу) + C401 (kz + ky) + ceo2k;; 
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14. SG 121-180 


Ге; 194 1000}, {С.1000}, 7; Non-Centrosymmetric; without SOC 


639 


Г; Hg; [οι с2(К2 4 i cak?] со + сак. усі + cs(k2 — k2)03; 
Zi Rs; [ει + ea (K2 + k3) + es k2] со + cake Кусі + es(k2 — К2)оз; 
P; Rs; [οι с2(К2 4 i) cak?] со + (ck; + e5kaky)or + es (k2 — k2)03; 
А; (Has, Ra}; [οι + cokz + сз(К2 + k?) + cak2] со + съозКьКу + (ceci + e02)(k2 — k2); 
V; (Bs, Ra}; [οι cok, + ca(k2 k2) cak2] со + cso3kaky + (C601 + сто2)(К2 — i 
Accidental degeneracies on high symmetry line 
А; {Ri}, {R2}; σο (ει + C2kz) + сзозК.; 
{Ri}, (ts, Ra}; [(Ал + Ав) сз + (A2 — Αι) св] k, — (Ав — Aa) сз + (Αι + A2) св] ky + Ao (ει + сәЁ„) + (УЗАь + Ав) cak;; 
{R2}, (Hs, Ra}; (Ав — Aa) сз + (Αι + A2) св] ko + (Ад + Ав) сз + (A2 — Αι) св] ky + Ao (ει + сәЁ„) + (УЗАь + Ав) cak;; 
V; {Ri}, {Rə}; σο (ει + C2kz) + сзозЁь; 
{Ri}, (Hs, Ra}; [(As + Ав) сз + (A2 — Αι) св] k, — (Ав — Аа) сз + (Αι + A2) св] ky + Ao (ει + cək;) + (УЗАь + Ав) cak;; 
{R2}, (Hs, Ra}; (Ав — Ал) сз + (Αι + A2) св] k, + (Аа + Аб) сз + (A2 — Αι) св] ky + Ao (ει + C2kz) + (УЗАь + Ав) cakz; 
И’; {Ri}, {Ro}; со (ει + οκ.) + c303kz; 
{Ri}, Uis) ; со (ει + cokz) + c303kz + (C501 + своз) (Κα + ky); 
{R1}, {Ra}; — до (c1 + c2k;) + сзозК. + (e501 + свог) (ka + ky); 
{R2}, {R3}; оо (си + с.) + csosk; + (e501 + εοσ») (Κα — ky); 
{R2}, {Ra}; 90 (c1 + ος) + csosk; + (e501 + εοσ») (Κα + ky) ; 
{Rs}, (Ray; со (сі + ο.) + c303kz; 
X; (mj, (Ra); со (c Ca ks) + сзозКь + сво2Ку + csoikz; 
Е; (Fa), {R2}; со (с Ca ks) + сзозКь + сво2Ку + csok;; 
Q; (Ri), {R2}; со (ει + coky) + сзозКу + m σι (Cia ks + Ci,2kz) ; 
A; [I3] , {Πο}: со (ει + Ο2 Κα + co ky) + оз (cake + сз) + cao2 (ky — Κα); 
U; (R3) , {R2}; со (οι + coke + coky) + оз (csk, + c3ky) + c402 (ky — Κα); 
У; (Rm), {R2}; со (οι + coke — с2Киу) + оз (csk; — c3ky) + c401 (k; + ky); 
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Га; {57,|000},{Сз»|+% 5}, T; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + ea (k2 + ky) + csk2] со + сак. Куст + cs(k2 — kš)os; 
X; Rs; с1со + 6202 (К= + ky); 
2; {Rs, Re}; [ei + с2(Ка + Ку) + csk2] оо + (слот + 502) (Кё — Ку); 
{ Вт, Rs}; [ει + e (k2 + k?) + csk2] со + (οισι + cso2)(k2 — Ку); 
Во; C100 + C202kz; 
P; Ris; €100 + c2(01ky + σοΚα); 
Ria; οισο + c2(o1ky + ozke); 
A; (Ha, Ra}; [οι + coke + es(k2 + ky) + cak2] оо + csoskeky + (сво + сто) (г — ky); 
У; {Re, Re}; [οι + сәк. + ca(k2 + Ку) + cak2] со + свозК»Ку + (сво + οτσο) (kz — ky); 
W; Rs; (οι + cokz)o0 + essi (ke + ky) + cao2 (ks — ky); 
U; (Ri, Ra}; [e + c2(ka + Κυ)] σο + (сзот + сасг) (kx — ky) + csosk;; 
У; {Ro, Ra}; [ei + с2(Ёь — ky)] со + (c301 + c402)(ke + ky) + csosk;; 


640 


Accidental degeneracies on high symmetry line 


cokz) 


(УЗА 


cokz) 


(V3As 


A; {Ri}, {R2}; со (ει + cokz) + c303kz; 
{Ri}, {Rs, Ra}; (Ал + Аб) сз + (A2 — A1) св] ks — [(А6 — Ал) сз + (Αι + A2) св] Ку + Ao (ει 
{R2}, {R3, Ra}; (А — Aa) сз + (Αι + A2) св] Κα + [(Aa + Ав) сз + (42 — Αι) e] Ку + Ao (ει 
V; {Ro}, {Ra}; со (сі + cokz) + c303kz; 
{R2},{Re, Rs}; (Ав — Ал) сз + (Αι + A2) св] К» + [( Ал + Ав) сз + (A2 — Αι) св] Ку + Ао (οι 
{Ra}, (Ro, Rs}; [(A4 + Ав) сз + (A2 — Αι) св] kz — [(Ав — Aa) сз + (Αι + 42) св] ky + Ao (ει 
У; {Ri}, {Ro}; со (ει + Coke) + сзозКь + οσον + cso1k;; 
Е; {Ro}, {Ra}; со (σι + c2kx) + сзозКь + céc2k, + csoik;; 
Q; {R4}, {Rs}; со (ει + c2ky) + сзозКу 3 23 σι (οι ik; + Cis kz); 
A; {Ri}, {R2}; со (Οι + Coke + coky) + оз (cake + сзКу) + сад? (ky — ke); 
SG 123 


Га; {3,1000}, {С 1000), {51000}, 7; Centrosymmetric; without SOC 


o 
N 


D Rs [οι 


2 2] 
k; ca k; | 


Rio; [е + c2 


2 2] 
ky ca k; | 


2 2] 
k; c3kz | 


Hs; |е + сә 


Zi Rs; (a+c 


Rio; [е + c2 


(kz 
(kz 
(kz 
Rio; [ει + cə (k2 
(kz 
(kz 
(kz 


A; Rs; [a+c 


Rio; [er 


ky) + cak?] 
ky) + cak?] 
ky) + cak?] 
ky) + csk2] 
co(k2 + k2) + esk2] 


со + cA ks Кусі 4 
со + сак ус 
со + cAks Кусі 4 
со + саКь Кусі 4 
со + САК Кусі 4 
со + саКь Кусі 4 


со + сакъ Кус 4 


σο + сакъ Кус + 


T 
o 
щл 
> 
BN 
| 
2r 
ею 
< 
а 
w 


2 2 
+ cs (kz — Ку)оз; 
2 2 
Г C5 kz — k; 03; 
03; 


( 
( 
( 
i cs(k2 — k2 
( 
( 
( 


2 2 

F es(kz — Ку)оз; 
2 2 

г C5 К = Ку 03; 
2 

+ cs (k¿ ky )o3; 


cokz) 


(V3As 


Οι d 


- сок. + ca (k2 л 


Οι d 


H ke) + cak2] σο 4 


- cək; + сз(К 4 


Е coca kc ky + своз(К2 — k2); 


а к) + cak2] σο 4 


- esci kc ky + сваз(К2 — k2); 


cokz) 


(УЗА 


As) cakz; 
As) cakz; 


As) cakz; 
As) cakz; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (c1 + coky) + сзозКу; 
{Ri}, {R3}; оо (c1 + eo ky) + c303ky + esci К»; 
{Ri}, {R4}; до (ci + e2ky) + сзозКу + csoikz; 
{R2}, {R3}; оо (c1 + coky) + esoaky + сѕо1 К; 
{R2}, {R4}; оо (су + coky) + сзозКу + esci ks; 
{Ез}, {Ра}; оо (c1 + eo ky) + esosky; 
U; {Ri}, {R2}; оо (ει + coky) + c303ky; 
{Ri}, {R3}; оо (c1 + eo ky) + сзозКу + csoik;; 
Um {R4}; оо (οι + coky) + сзозКу + esoi ks; 
{R2}, {R3}; оо (c1 + coky) + esoaky + сѕо1 Ко; 
{R2}, {Ва}; оо (су + coky) + сзозКу + eso ks; 
{R3}, {Ра}; оо (οι + eo ky) + сзозЁу; 
Л; {R1}, {R2}; оо (ει + с2К.) + сзозК.; 
{Ri}, {R3}; оо (су + cok; €303k;; 
{Ri}, {Ra}; оо (ει + cək,) + cscsk;; 
{Ri}, {Rs}; сз (Ag ky — АК) + Ao (ει + co kz) 4 (V3As | As) cakz; 
{R2}, {R3}; оо (ci + cakz) + сзозК.; 
{R2}, {Ra}; оо (οι + cək;) + csosk;; 
{Ro}, {Rs}; сз (Az ks + АК) + Ao (ει + cokz) (V3As As) cakz; 
{R3}, {Ra}; оо (οι + cakz) + csosk;; 


( 
{Rs} ᾽ {55}; C3 (Aik T + Ask) Ao (ει cokz) (V3As Аз) cakz; 
{Ra}, {Rs}; cs (Aik; — Ask.) + Ao (ει + cake) + (V3As + Ав) cake; 


V; {Ri}, {R2}; со (су + cokz) + сзозК.; 
{Ri}, {R3}; оо (су + cokz) + c303kz; 
{Ri}, {R4}; оо (су + cokz) + сзозК.; 
{Ri}, {Rs}; сз (Ask, — АК) + Ao (су + ekz) + (V3As + Ав) cake; 
{R2}, {R3}; оо (су + cokz) + сзозК.; 
{Ro}, {R4}; оо (су + сЕ.) + c303kz; 
{R2}, {Rs}; сз (Ask; + Ак) + Ао (су + ο.) + (УЗАв + Ав) cake; 
{Аз}, {R4}; оо (су + c2k;) + cacsk;; 
{R3}, {Rs}; сз (Aik; + Ау) + Ао (ει + ekz) + (УЗА + Ав) c4k;; 
{R4}, {Rs}; сз (Aik, — Ак.) + Ао (ει + οκ.) + (V3A5 + As) cak;; 
У; {R1}, {R2}; со [ει + c2 (ke + ky)] + οσα (ke + ky); 
{Ri}, {R3}; оо [οι + ο) (ke + ky)] + сзоз (ke + ky) + c501 (k, — ky); 
{Ri}, {Ва}; оо [οι + сә (Κα + ky)] + сзоз (k; + ky) + cscsoik;; 
{R2}, {R3}; оо [οι + ο) (ka + ky)] + сзоз (k; + ky) + cscscik;; 
{R2}, {Ва}; σο [ει + c2 (k; + ky)] + сзоз (Κα + ky) + e501 (Κα — Κυ); 
{R3}, {Ва}; σο [ει + c2 (k; + ky)| + сзоз (ke + Ку); 
5; {R1}, {R2}; со [οι + c2 (ke + Ку)] + сзоз (Κα + ky); 
{Ri}, {R3}; оо [οι + ο) (ke + ky)] + сзоз (Κα + ky) +501 (k, — ky); 
{Ri}, {Ва}; оо [οι + ο) (Κα + ky)] + сзоз (k; + ky) + cscsoik;; 
{R2}, {R3}; σο [οι + ο) (k; + ky)] + сзоз (k; + Ки) + сѕсѕо1 ks; 
{R2}, (Ray; σο [ει + c2 (Ke + ky)] + сзоз (Κα + ky) + 501 (Κα — Κυ); 
{R3}, {Ва}; оо [ει + c2 (Κα + ky)] + сзоз (ke + ky); 
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{Ri}, {R3}; co 
{Ri}, {Ва}; оо 
{R2}, {R3}; оо 
{R2}, {Ва}; оо 
{R3}, {Ва}; оо 


c303kz + Ο5σι Κα; 


c303kz + esci ky; 


C303kz C501 ky; 


c303kz + Ο5σι Es; 


У; {R1}, {R2}; до (οι + coke) + caosks; 
{Ri}, {R3}; оо (сі + coke) + сзозКа + c501ky; 
{Ri}, {Ra}; оо (ci + coke) + сзозКа + c401kz; 
{R2}, {Βα}; оо (сі + coke) + сзозКа + cai ke; 
{Ro} (Fa) ; со (ει + coke) + сзозК» + esci ky; 
{R3}, {R4}; оо (οι + cake) + сзозКа; 
T; {R1}, {R2}; оо (ει + coke) + сзозЁ»; 
{Ri} {Πα}; со (οι + coke) + c303k2 + e501 ky; 
{Ri}, {Ra}; со (су + coke) + сзозКе + саба zs 
{R2}, {R3}; оо (σι + coke) + сзозК» + c401kz; 
{R2}, {R4}; оо (οι + coke) + сзозКь + eso ky; 
{Ra}, {R4}; оо (су + сәк.) + сзозКх; 
W; {Ri}, {R2}; oo (су + cokz) + c303kz; 
( ) 
( ) 
( ) 
( ) 
( ) 


c303kz; 
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Га; {611000}, {C2121000}, {1003}, 7; Centrosymmetric; without SOC 


Г; Rs; k2) cak2| σο + cak;k;o1 + C5 k2 = k2)03; 


Q 
= 

Q 
N 


Rio; [ει + cə (k2 + ky) + сзК?] со + cakakyor + es(K2 — К2)оз; 
M; Rs; [ει + ea(k2 + ky) + eak2] oo + сак. Кусі + es (K2 — К2)оз; 

Rio; [ει + cə (k2 + ky) + сзК?] со + cakakyor + es (K2 — К2)оз; 
Z Πιο; C100 + C202kz; 

Ru; C100 + C202kz; 


{Riz, Ris}; [ci + cə (k2 + ky) + cak2] Гоо + δα [ci Tia ks + cio Ti ока ἕν + cala (k2 — k2)] ; 
A; Πιο; C100 + C202k-z; 

Rau; C100 + c202k;; 

(Fas, Ris}; [οι + cə (k2 + k2) + esk2] Гоо + 322.4 [GAT 2k; + ci2Viokaky + caia (k2 — k2)] ; 


В; Rs; C100 + C202kz; 


Rio; C100 + c202kz; 
U (οι + coky)oo + c302ke + cacik;; 
A; Rs; [οι cok: ca (ke 2) | саЁ? | ао + C501 ky ky + своз(К2 — i 
у | 
[ 


су + cak; + ca(K2 iJ | cak?] со + csc1 ks ky + своз(Е2 — ky); 
s c1 + eyes + ky)] о + сзсз (ke — ky) + сабли 
T; Rs; (οι + cokz)oo + c302ky + c401kz; 
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Accidental degeneracies оп high symmetry line 


A; {R1}, {R2}; оо (су + c2ky) + c303ky; 
{R1}, {R3}; оо (сл + ον) + c303ky + c501kz; 
{R1}, {Ва}; оо (сл + coky) + сзозКу + c501kz; 
{R2}, {R3}; со (ει + с2Ку) + сзозКу + escis; 
{R2}, {Ва}; оо (сл + coky) + c303ky + csoik;; 
{Ra}, {Ra}; то (οι + coky) + сзозкь; 
A; {R1}, {R2}; оо (су + с2К.) + c303kz; 
{R1}, {Πα}; оо (οι + cək;) + c303kz; 
{R1}, {R4}; оо (οι + eokz) + сзозЁь; 
{R1}, {Rs}; сз (Ask, — Ake) + Ао (c1 + ск») + (УЗА + As) cake; 
{R2}, {Ез}; оо (οι + с2К.) + c303kz; 
{R2}, {R4}; оо (οι + cək;) + c303kz; 
{Ro}, {Rs}; сз (A2k, + Aiky) + Ао (ει + со.) + (V34s + Ав) сак; 
{R3}, {R4}; оо (οι + cək;) + сзозЁь; 
{Rs}, {Rs}; сз (Aik; + Ак) + Ао (οι + οκ.) + (V3As + Ав) cakz; 
{Ra}, {Rs}; сз (Aik — Azke) + Ao (си + cake) + (УЗА + Ав) cakes 
Vi (Bi) {R2}; σο (су + ск.) + c303kz; 
{R1}, {Πα}; оо (οι + cək;) + c303kz; 
{R1}, {R4}; оо (οι + cək;) + c303kz; 
{R1}, {R5} ; сз (Ask, — Aika) + Ao (οι + сг) + (УЗА + Ав) cakz; 
{R2}, {Βα}; со (сі + cokz) + сзозК.; 
{R2}, {R4}; оо (οι + cək;) + сзозЁь; 
( 


{Ro} {Rs}; сз 


202102.00016v1 


chinaXiv 


{Rs}, {На}; 


€303k;; 


Ask, + Aiky) + Ao (ει + сок) 4 (УЗАь | Аз) cak;; 


{Rs}, {Rs}; ) + Ao (ει + сок) 4 (УЗАь Аз) cakz; 
{Ra}, {Rs}; ) + Ao (οι + ск) + (МЗА» As) cakz; 
X; {Ri}, {R2}; ky)] + сзоз (kz + ky) ; 
{Pi}, (Ray; ky)] + сзоз (ke + ky) + сво (ks — ky); 
{Ri}, {Ва}; ky C303 (kx + ky) + escsoikz; 
{R2}, {Rs}; ky €303 (kx + ky) + escsoikz; 
{Ro} , {Ва}; ky)] + сзоз (Ke + ky) + οὐσι (kz — Ку); 
{R3}, {R4}; со [οι + ο) (k; + ky c303 (kx + Ку); 
Y; (Fi) {Πο}; до (су + coke) + c303kz; 
{Ri}, {Rs}; оо (сі + coke) + сзозКа + c501ky; 
{R1}, {Πα}; σο (οι + coke) + c303k2 + c401kz; 
{52}, {Аз}; до (οι + coke) + c303ks + c401kz; 
{R2}, {R4}; оо (су + coke) + esos + cs01ky; 
{R3}, {Βα}; со (сі + coke) + сзозЁх; 
W; (Fab {R2}; оо (οι + cək;) + c303kz; 
{Ri}, {R3}; до (οι + c2kz) + cscsk;, + csoik;; 
{Ri}, {Ra}; оо (c1 + cokz) + c303kz + c501ky; 
{R2}, {R3}; со (c1 + cək;) + c303kz + c501ky; 
{R2}, {Ra}; оо (су + cokz) + c303kz + ο5σ! Κα; 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
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SG 125 
Га; (2,12 30), {C22|000}, {|150}, 7; Centrosymmetric; without SOC 
Г; Rs; [οι + ca(k2 +k?) + csk?] оо + саст + es (K2 — k)os; 
Rio; [οι co (k2 + ky) + csk2] со + сак. Куса + es(k2 — k2)03; 
М; Re; [οι + сә(к2 + Ку) + csk2] со + cams ks ky; 
Rau; с1со + c202kz; 
Raz; [ει + ca(k2 + k2) + сз] оо + саозКьКу; 
Ria; с100 + cəo2k;; 
Zi Rs; [οι + с (k2 + k2) + сз? | со + cak;kyc1 + cs (К? — к2) оз; 
Rio; [ει + ez (ες + ky) + csk2] со + сак. Куст + es(k2 — Κύ}σα; 
А; Ho; [οι + ex(k2 + E) + esk2] σο + caos ks ky; 
Rai; с1со + c202kz; 
Rig; [οι + cə (k2 + Ку) + eak2] со + cas ks ky; 
Ria; с1со + c202kz; 
R; Rs; coo + cadaky; 
Rio; 61σο + cə2o2ky; 
X; Rs; с1со + c202ky; 
Rio; с100 + с202Ку; 
A; Rs; [οι + coke + єз(К + ky) + οι] со + smi ks ky + cons (Ez — ky); 
V; Ro; [ei + ск. + сз(к2 + kç) + саК:] со + с50з(№» — Ку) + свозКьКу; 
У; Rs; (сі + cəkz)oo + c301ky + c402kz; 
Т; Rs; (οι + cə2k;)oo + csoik,; + сасок; 
W; Rs; (οι + с2К.)оо + c301ky + сас2Ка; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (c1 + coky) + сзозКу; 
{R1}, {R3}; co 
{В}, (Ray; оо 
{R2}, {R3}; оо 
{R2}, {Ва}; оо 
{Из}, {Ва}; оо 

U; {R1}, {R2}; оо 
{Ri}, {R3}; co 


( 
(οι + ea ky) + сзозКи + c501kz; 
( 
( 
( 
( 
( 
( 
{Ri}, {R4}; оо (су + coky) + сзозКу + es01 Es; 
( 
( 
( 
( 
( 
( 
( 
( 


су + co ky) + сзозКу + ορσικα; 
ει + coky) + сзозКу + c501 Κα; 
οι + coky) + c303ky + c501kz; 
су + coky) + сзозКи; 
су + coky) + c303ky; 


су + coky) + сзозКу + c501kz; 


{R2}, {R3}; co 

{R2}, {Ва}; оо 

{Из}, {Ва}; оо 
A; {R1}, {R2}; оо 
{R1}, {R3}; оо 
{R1}, {R4}; оо 
(Fa) (Rs); сз 
{R2}, {R3}; co 
{R2}, {Ва}; оо 
{R2}, (Rs) i es (Azke + Aiky) + Ao (οι + ск.) + (V3As + Ав) cakz; 
{R3}, {Ra}; оо (ci + с2К.) + c303kz; 
{R3}, {Rs}; cs (Aik, + Ао) + Ао (οι + ος) + (V3As + Ав) cake; 
{Ра}, {Rs}; сз (Aik, — Azka) + Ao (ει + сок.) + (V3As + As) cake; 
{Rs}, {Re}; σοί 
{Rs}, {R7}; оо (c cokz) + c303kz3 
{Rs}, {Rs}; σοί 
{Rs}, {Ro}; сз [(41 — Аз — Aa — Ac) ky — (Αι Аз — Ал + Ac) Κα] + Ao (οι + ΟΚ.) + (V3As + As) cake; 
{Re}, {Вт}; оо 
{Πο}, {Rs}; co 
{Πο}, {Ro}; сз [(— А + A2 + Αα + Ав) Κα + (ΑΙ + A2 — Aa + Ав) ky] + Ao (οι + сэ.) + (V3As + Ав) саК.; 
{R7}, {Rs}; оо (с cokz) + c303kz3 


су + coky) + сзозКу + c501 Κα; 
Οι + cok; + c303ky + C501kz; 


οι + с2Ку) + c303ky; 


су + cokz) + eao03k;; 


сі + cok.) + c303kz; 


сі + cokz) + сзозЁь; 


Ask, — Aike) + Ao (οι + ο») + (V3As + Ав) cak;; 


οι + cokz) + сзозЁь; 


сі + cok;) + сзозЁь; 


= 


οι + соЁ„) + c303kz; 


οι + Cokz) + c303kz; 


οι + cok;) + c303kz; 


οι + Cokz) + c303kz; 


{R7},{Ro}; сз [(—A1 + A2 + Aa + Ав) ky — (A1 + А — Aa + Ac) Κα] + Ao (ει + с2К.) (V3As As) cake; 

{Rs}, {Πο}; сз [ί--Αι ans A (Αι + A2 — Aa + Ав) ky] + Ao (ει + οκ.) + (V3A5 + Ав) cake; 
У; {R1}, {R2}; σο [ει + c2 (Κα + ky)] + сзоз (Κα + ky); 

{Ri}, {R3}; оо [ει + c2 (ke a + сзоз (ke + ky) + с5о1 (ke — Ку); 

{Ri}, {Ва}; оо [οι + сә (Κα + ky)] + сзоз (k; + ky) + c5c501kz; 

{R2}, {R3}; оо [οι + ο) (ka + ky)] + сзоз (k; + ky) + c5c501kz; 

{R2}, {Ва}; σο [ει + c2 (k; + ky)] + сзоз (Κα + ky) + e501 (Κα — Κυ); 

{Из}, {Ва}; σο [ει + ο) (k; + ky)] + сзоз (ke + ky); 
S; {R1}, {R2}; со [οι + ο (Κα + ky)] + c303 (ke + ky); 

{Ri}, {Аз}; оо [οι + ο) (ke + ky)] + сзоз (Κα + ky) +501 (ke — ky); 

{Ri}, {Ва}; оо [οι + ο) (Κα + ky)] + сзоз (k; + ky) + cscsoik;; 

{R2}, {R3}; σο [οι + ο) (k; + ky)] + сзоз (k; + ky) + c5c501kz; 

{R2}, {Ра}; оо [οι + ο) (Κα + ky)] + сзоз (Ka + ky) + c501 (ke — Κυ); 

{R3}, {Па}; оо [οι + ο) (ke + ky)] + сзоз (ke + Κυ); 
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Га; (02,1230), {C22|000}, {|111}, T; Centrosymmetric; without SOC 
D; Rs; [ει + ea (k2 + ky) + esk?] со + сак. Куса + es(k2 — ky)os; 
Rio; [с + ο (κά + ky) + cskz] σο + οικωλυσι + cs (kç — Ку)оз; 
М; Rs; [οι + ca (ES + ky) + ea] оо + caes kay; 
Ru; c100 + с202К.; 
ο ое 
Rus; C100 + c202kz; 
Z; Rio; C100 + c203k;; 
Ru; C100 + cə2o2k;; 
{Βιο, Раз}; [οι + ο (κά + ky) + cak2] Гоо + ΣΊ-ι [cial sake + ci2Tiokeky + саГаз( Аа — Ку)]; 
A; Ro; [ει + ο (k; + ky) + сзк2] σο + cams (ke — Ку); 
Ru; C100 + C202kz; 
Bis; [ει + ex(K + ky) + ез2] со + caes (kç — ky); 
Rua; C100 + C202kz; 
R; Rs; C100  c202ks; 
Rio; C100 + Co02kx; 
X; Rs; C100 + C202ky; 
Rio; C100 + C202ky; 
U; Rs; (ea + оз, )оо + соза + anka 
A; Rs; [ει + coke сз(к2 + ky) саЁ:] σο + οσσιΚολῳ + coms (kç — ky); 
Vi Ho; [οι + cake + es (k; + Ку) + cak2] σο + cso2(kz — ky) + coosksky; 
S; Rs; [ει + co (ka + ky)] со + camo (ка — ky) + c301kz; 
Y; Ες; (ει + cək;,)oo + c301ky + caG2k;; 
W; Rs; (ει + coək;)oo + cao1k; + сас2Ка; 
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Accidental degeneracies on high symmetry line 


(МЗ Аз + As) cak;; 


A; {Ri}, {R2}; оо (су + ску) + сзозку; 
{Ri}, {R3}; оо (су + c2ky) + сзозКу + сво; 
{Ri}, {R4}; оо (су + coky) + esosky + c501kz; 
{R2}, {R3}; оо (οι + c2ky) + сзозКу + eso ks; 
{R2}, {Ва}; оо (су + coky) + c303ky + csoik;; 
{R3}, {Ra}; до (сі + cək,) + сзозКу; 
A; {R1}, {R2}; oo (су + с) + c303kz; 
{Ri}, {R3}; оо (сл + cək;) + сзозЁь; 
{Ri}, {R4}; оо (сл + eokz) + сзозЁь; 
{R1}, {Rs}; сз (Ask, — Aiks) + Ао (οι + ekz) + (УЗАв + Аз) саК.; 
{R2}, {R3}; до (c1 + cokz) + c303kz; 
{R2}, {Ва}; оо (οι + cək;) + c303kz; 
{R2}, {Rs}; сз (А8. + Aiky) + Ao (ει + cake) + (V3As + Ав) cake; 
{R3}, {Ва}; оо (οι + cək;) + c303kz; 
{R3}, {Rs}; сз (Aik; + Ау) + Ао (οι + ekz) + (УЗАв + Аз) cakz; 
{Ra}, {Rs}; сз (Aik; — Aoke) + Ао (οι + ekz) + (УЗАв + Аз) cake; 
У; {Rs}, {Πο}; оо (ει + ск) + сзозК.; 
{Rs}, {R7}; оо (су + cək;) + c303kz; 
{Rs}, {Rs}; до (c1 + cokz) + c303kz; 
{Rs}, {Ro}; сз [(Αι — A2 — Αι — Ав) ky — (A1 + A2 — Aa + Ae) Κα] + Ао (ει + cokz) + 
{Πο}, {R7}; оо (су + с2К.) + c303kz; 
{Πο}. {Rs}; оо (ει + cək;) + c303kz; 
{Πα}, {Ro}; сз [(-А + A2 + Aa + Аб) Κα + (Ау + Ας — Ал + Ав) Ку] + Ao (ει + ekz) + (V345 
(Rz) , {Rs}; оо (су + сЕ.) + c303kz; 
{R7}, {Ro}; сз [(— Аз + A2 + Ал + Ав) К, — (Αι + A2 — Ал + Аб) Κα] + Ао (οι + cokz) + (УЗАь 
{Rs}, {Ro}; сз [(— Аз + A2 + Ал + Ав) Κα — (Αι + А» — Aa + Аб) ky] + Ao (οι + cokz) + (УЗАь 
X; {R1}, {R2}; σο [су + сә (Κα + ky)| + сзоз (k; + ky); 
{R1}, {R3}; оо [су + сә (ke + Mu + сзоз (ke + ky) + 501 (ke — ky); 
{R1}, {R4}; oo [су + ο) (k; + k,)] + сзоз (Κα + ky) + csesoik;; 
{R2}, {R3}; σο [су + ο) (k; + ky)] + сзоз (Κα + ky) + cscesoik;; 
{R2}, {Ра}; σο [οι + ο) (Κα + ky)] + сзоз (Ka + ky) + c501 (k, — Κυ); 
{R3}, {R4}; оо [οι + c2 (ke + ky)] + сзоз (ke + ky); 
T; {Ro}, {Ра}; оо (οι + coke) + сзозКь; 
{R2}, {R6}; оо (c1 + ск.) + esoaks + слот Ка; 
{R2}, {Rs}; оо (сл + сок.) + esosks + сѕо1 Ку; 
{Ra}, {Πο}: со (c1 + с2К») + сзозКа + esi ky; 
{Ra}, {Rs}; σο (ει + cək;)- сзозКь + cac ez; 
{Re}, {Rs}; co (οι + cokx) + esosks; 


As) слЁь; 


Аз) слЁь; 
Аз) cakz; 
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Га; (02,1230), {C22|4 40}, {11000}, 7; Centrosymmetric; without SOC 


Г; 


И’; 


Rs; 

Tao; 

; {Rs, Re}; 

{ Rr, Rs}; 
Rio; 

{Ris, Ris}; | 
{Riz, Ris}; [ 
R20; [ 
Rs; 

Tao; 

{Rs, Re}; 

{ Rr, Rs}; 
Rio; 

{Πι5, Πιο}; 
(Riz, Γιο}; | 
Fizo; 

Rs; 

Tao; 

Rs; 

Tao; 

Rs; 

{Rs, Re}; 
{R7, Вв}; 
Tao; 

Uis, Ra}; 
(Rs, Rs}; 
Uis, Ва}; 

{ Вв, Rs}; 
Rs; 


[ει + c2(kz + ky) + cak2] 
[οι + ca(k2 + ky) + cak?] 
[οι + c2(k2 + ky) + es] 
ler + ca(k2 + ky) + cak?] 
[ει + e (k2 + ky) + cak2] 
ει + cə2 (k2 + ky) + сз: | 
ει + cə2 (k2 + ky) + сз: | 
οι + cə (k2 + ky) + csk2] 
ει + c2 (k2 + ky) + сз] 
[σι + с2(к2 + ky) + cak?] 
[οι + с2(2 + ky) + csk2] 
ει + c2 (k2 + k2) + cak?] 
[ει + e (k2 + ky) + cak2] 
[ει + cə (κά + ky) + csk] 
[ει + с2(К2 + ky) + cak2] 
[ει + cə (k2 + ky) + сз] 


C100 + c202ky; 
C100 + C202ky; 
C100 + c202ky; 


C100 + с202Ку; 


Oo + cake kyo. + cs (k2 D k2)03; 
σο T CA ks Кус “> es (k2 .. к2)оз; 
σο (οισι €502)kz ky; 

σο (саст €502)ks Ку; 

σο T сдсзЕь ky; 

O00 (саст €502)ks Ку; 

σο (οισι €502)kz ky; 

σο T C403 Κα ky; 

со + cA ks Кус T cs (k2 = к2)оз; 
O0 T cA ks Кус E cs (k2 = к2)оз; 
σο (саст €502)kz ky; 

σο (саст €502)ks Ку; 

со T сдсзЕь ky; 

σο (саст €502)ks Ку; 

σο (слот €502)kz ky; 

σο T C403 ks ky; 

cAkZ | бо + €501 ks ky + своз(к2 = i 


σι C2 kz 


су 
w 


Οι + cok, + cs 


(k; 

ει + cok; + ea (k2 + k2 
(к2 
(kz 


Οι + cok, + cs 


σι 


σι 


[ 
[ 
[ 
[ 
(ει 
( 
( 
( 
( 


C1 со + c301ky; 


σο (c304 C402 


7 ) 

s ) ) 
сі + cəkx)oo + (C301 + 0402) 

š ) ) 

E ) 


σο (c304 C402 


00 (σασι C402 


(ο5σι ς0σα) Κα ky; 


(eso C602 )k, ky; 


(C501 C602 )k, ky; 
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A; {Ri}, {R2}; со (οι + caky) + c303ky; 
{Ri}, {R3}; со (сі + ον) + c303ky + c501kz; 
{Ri}, {R4}; со (ει + c2ky) + cg03ky + σ5σι Κα; 
{R2}, {R3}; со (c1 + c2ky) + c303ky + с5о1 ka; 
{Е}, {Ва}; со (сі + c2ky) + c303ky + c501kz; 
{Аз}, {Ва}; со (οι + caky) + c303ky; 
U; {Ri}, {R2}; со (ει + caky) + c303ky; 
{Ri}, {R3}; со (οι + Coky) + c303ky + c501kz; 
{Ri}, {Ra}; со (ει + caky) + cg03ky + σ5σι Κα; 
{R2}, {Rs}; со (c1 + οφ) + c303ky + corks; 
{Ro}, (Fa) ; со (ει + ca ky) + c303ky + csoik;; 
{R3}, {Ва}; со (οι + caky) + c303ky; 
A; {R1}, {R2}; oo (ει + c2kz) + csosk;; 
{R1}, {R3}; oo (οι + сә.) + c303kz; 
(y {R4}; со (сі + ο.) + сзозЁь; 
{R1}, {Rs}; сз (Ask, — А1К») + Ao (ει + c2kz) + (V3A5 | As) cakz; 
{R2}, {R3}; со (сі + cokz) + c303kz; 
{R2}, {R4}; со (ει + cakz) + c303kz; 
{R2}, {Bs}; сз (Azke + Aiky) + Ao (οι + со.) + (V3As + As) cakz; 
{R3}, (Fa); со (οι + cokz) + c303kz; 
{R3}, {Rs}; сз (Aiks + АэКу) + Ao (ει + с) + (V3As + Ав) cakz; 
Ua) Uis); сз (Aiky — Агь) + Ао (ει + ekz) + (V3As + Ав) cake; 
V; (Hs, Re}, {Rio}; Гоо + У оз Гос + (с2Гл,о + с2Га,з + сзГә,о  e3T2,3) (k, — ky) — 
(ο. Γιο — єзГ1,з + coT2,0 — Ο2Γ2,4) (ke + ky) + [(1 + i) (єз + ἴσα) (Гә,+Ё+ + Ti, kl) + h.c]; 


{Rs, Πο}, {Πτ, Rs}; ciloo + У, 04 Tio (eii ka 4 οι ος” 4 ci,3k2) Е (сәГ1,› + сзГ1,2) (k — к) + 
(caL'o;1 + с5Го,2 + свГз,1 + стГз,2) Κα ky; 
{ Ат, Rs}, {В}; Гоо + 7; o4 Гос + [сә (Tio + Газ) — сз (Г2,о + Г2,з)] (kz + ky) + 
[c2 (Г2,о — Γο,α) — сз (Го — Газ) (κα — ky) + [1 + 4) (со + tea) (Го, ++ — Га, +) + h.e]; 


У; (my {Ro}; oo [οι + c2 (ka + ky)] + сзоз (Κα + ky); 
{Ri}, {R3}; oo [οι + сә (ka + ky)] + сзоз (Ka + ky) + e501 (k, — ky); 
{Ri}, {R4}; со [οι + сә (Κα + ky)] + e303 (k; + ky) + cscscik;; 
{R2}, {R3}; oo [οι + сә (k, + ky)] + сзоз (k; + ky) + cscsoik;; 
{Ro}, {Ra}; oo [οι + сә (Κα + ky)] + 303 (Ka + ky) +501 (k, — ky); 
{Аз}, {Ra}; oo [οι + c2 (ka + ky)] + сзоз (Κα + Ку); 

5; {Ri}, {R2}; oo [οι + ο) (ka + ky)] + сзоз (Κα + ky); 
{Ri}, {R3}; oo [οι + c2 (k, + ky)] + сзоз (Ka + ky) +501 (k, — ky); 
{Ri}, {Ra}; oo [οι + c2 (ka + ky)] + сзоз (k; + Ки) + cscsoik;; 
{R2}, {R3}; oo [οι + сә (k, + ky)] + сзоз (k; + ky) + cscsoik;; 
{Ro}, {Ra}; oo [οι + сә (ka + ky)] + сзоз (Ka + ky) +501 (ke — ky); 
ts) {R4}; со [c1 + c2 (Κα + ky)] + сзоз (k; + ky); 


У; (Ro, Ra}, (Ro, Rs}; σιΓοιο + p» Г; oci, 1ke + Ку (c2T 0,1 + сзГо,2 + οι αι + с5Гз,2) 4 
T; (Fa, R4) , (Fe; Rs}; οιΓο,ο + У; оз Γεο0ι,1 Κα + ky (с2Го + сзГо,2 + саГз, + с5Гз,2) 4 


= (св Гл,о + czT2,3) ; 
z (св Гл,о + стГ2,з) ; 


k 
k 
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SG 128 
Га; (02,1230), (024|3 40}, {11001}, 7; Centrosymmetric; without SOC 
Г; Rs; [οι + eo(K2 + ky) + esk2] σο + сак. Куст + cs (k2 — К2)оз; 
Tao; [ει + cə (k2 + ky) + c3k?] σο + cakekyou + cs (k2 — К2)оз; 
М; (Bs, Re}; [а + cə(k2 + k2) + csk2] со + (саст + cso2)k,ky; 
{Rr, Вв}; [e + cə(k2 + ky) + esk2] со + (сасу + cs02)kaky; 
Πιο; [c1 + cə (k2 + ky) + cak2] со + caos ks Ку; 
{Ris, Ric}; [ει + cə (k2 + ky) + esk2] оо + (οισι + cs02)kaky; 
{Riz, Ris}; [οι Æ ca(k2 ДЕ k2) Æ cak?] бо + (саст + C502) ks ky; 
R20; [οι + c2(k2 + 13) + cak?] со + C403 ks ky; 
Zi Rio C100 + c203k;; 
Rau; €100 + c203k;; 
{Πι2, Ris}; [οι + с2(Е2 + №) + сз? | Гоо + ος [ci Γιο: + cia Li okzky + cal i.3(k2 — к2)] ; 
A; Rio; [ει + cə (k2 + ky) + esk2] со + caos kc kyk;; 
Ru; [ει + ea (k2 + ky) + esk2] оо + саб2КеКуК.; 
{Πι2, Fass [οι + ο (k2 + i) + csk A Го,о + caV0,2kz + Da : [е 2i ok, ky + cali a (k2 — k)]: ; 
В; Rs; (ει + У, cik?) со + (созк + сзо1 kz)ky; 
Rio; (ει + У, cik?) со + (c203ks + c301kz)ky; 
X; Rs; C100 + c202ky; 
Rio; C100 + C202ky; 
U; Rs; (οι + coky)oo + c302ke + c401kz; 
А; Rs; [ει + c2k; + es (k2 + ky) + cak2] со + csoikaky + esos (k2 — ky); 
V; {Rs, Re}; [а + coke + cs(k2 + k2) + cak2] σο + (сьо + свог) Ку; 
(Rz, Rs}; [ει соЁ„ + cs (k2 №) cak2] со + (с501 + cs02)k, ky; 
Rao; [οι cok. cs (k2 k2) cak2] со + (C501 + cs02)k, ky; 
S; Hs; [οι eo (k, + ky)] со + слог (К. — ky) + c301kz; 
Y; (Ro, Ra}; (οι + cək;)oo + (e301 + 0402) ky; 
186, Rs}; {οι + οΚα)σο + (ca01 + C402) ky; 
T; Rs; (οι + cəkx)oo + c303ky; 
W; Rs; (e T cok;)oo = c201ky; 
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Accidental degeneracies on high symmetry line 


A; 


= 


Y; (Ro, Ra}, (Ro, Rs}; σιΓοιο + ба Г; oci, 1ke + Ку (сәГо,1 


{Ri}, {R2}; 
Un) {Rs}; 
{Ri}, {Ra}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{Ri}, {R2}; 
{Fi}, {R3}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{R2}, {R5}; 
{Rs}, (Ray; 
{Rs}, {Rs}; 
{Ra}, {Rs}; 
Uis, Re} , {Rio} ; 


(Fi, Re}, { Ет, Rs}; 


Utz, Rs}, {Гло}; 


{R1}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, (Ray; 


+ сзГо,о + caT2,3) (ke — ky) — 
H [(1 + i) (ca + 162) (Po „К+ + Τι κ.) + h.c.] ; 


c3T1,2) (А8 — τε) + 


со (c1 + coky) + c303ky; 

со (сі + ον) + c303ky + c501kz; 

со (ει + ον) + c303ky + csoik,; 

со (οι + co ky) + c303ky + eso1 Es; 

со (ει + ον) + c303ky + c501kz; 

со (ει + coky) + сзозКи; 

со (ει + c2k;) + c303kz; 

со (ει + c2k;) + caosk;; 

со (ει + c2k;) + c303kz; 

сз (Aaky — Aiks) + Ао (ει + c2kz) + (V3As + Ав) cake; 
со (σι + οΚ2) + c303kz; 

со (ει + c2k;) + caosk;; 

сз (АзК» + АзКу) + Ao (ει + с) + (V3As + Ав) cakz; 
со (ει + c2k;) + caosk;; 

сз (Aiks + АэКу) + Ao (ει + с) + (ИЗА + Ав) cak;; 
сз (Aik, — АзК») + Ao (ει + cək;) (V3As Ав) cakz; 
с1Го,о + 2108 l'iocii κα + (с2Гл,о + с2Га,з d 

(сзГ1,о — сзГаз + с2Г2,0 — с2Го,з) (Κα + ky) + 

с1Го,о + У, оз Lio (οι, + ci2K? + cis k2) + (Гі + 
(caTo,1 + с5Го,2 + свГз,1 + стГз,2) kc ky; 

с1Гө,о + $ 7,95 'iociikz + [c2 (Г1,о + Г1,з) — сз (2,0 +1 2,3)] (kz + ky) + 


[о (Г2,о — E2,3) — сз (Г1,о — Г1,з)] (ke 


00 


00 


σι 
Οι 
σι 
σι 
σι 


σι 


C2 (kz 


C2 (k 


ky) 


ky) 


+ сзоз (kx + ky 


? 


ky) + [(1 + Ὁ (< 
г C501 (kz = ky) ; 


 С5С501К2; 


F C5C501kz; 


) 
) 
v) 
) 
) 
) 


, 


Е c501 (ks — ky); 


ica) (T2,+k+ — Τικ.) + h.c]; 


Е сзГо,2 + саГз,1 


C5T'3,2) 4 


kz (свГ1,о + стГо,з); 
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Га; (02,000), {C2214 50}, {1220}, 7; Centrosymmetric; without SOC 


Г; Rs; [ει + с2(К + ky) + esk2] σο + сак. Куст + es(kz — К2)оз; 
Rio; [σι + cə (k2 + k2) + csk2] со + сак. Куст + es(k2 — k2)os; 
М; Ro; [ει + eo (k2 + ky) + esk2] co + cans ks ky; 
Ru; [ει + c2 (k2 + ky) + esk2] со + сабзКеКу; 
Ras; [ει + eo (k2 + ky) + esk2] co + cans ks ky; 
Ria; [er + cə (k2 + ky) + esk2] σο + сабзКеКу; 
Z; Rs; [er + c2 (k2 + ky) + esk2] σο + сак. Куст + cs(k2 — К2)оз; 
Rio; [σι + с2(К2 + k2) + csk2] со + сак. Куст + es(k2 — k2)os; 
A; Ro; [ει + eo (k2 + ky) + esk2] co + сабзКеКу; 
Ru; [ει + eo (k2 + ky) + esk2] co + cans ks ky; 
Ras; [ει + eo (k2 + ky) + esk2] co + cans ks ky; 
Ria; [ει + eo (k2 + ky) + esk2] co + cans ks ky; 
R; Rs; C100 + с202Ку; 
Rio; C100 + c202ky; 
X; Rs; σισο + c203ky; 
Rio; C100 + c202ky; 
A; Rs; [ει + cokz + ca(k2 + ky) + cak2] со + esci sk, + своз(К2 — ky); 
V; (Ri, Ra}; [ci + coke + es(K2 + ky) + cak2] oo + (e501 + c602) ks ky; 
{R2, Ёз}; [ει + ekz + ca(k2 + ky) + cak2] со + (cso1 + свог) ky; 
Hs; [ei cok, + сз (k2 k2) cak2] со + С501КьКу; 
Y; Rs; (ει + cək;)oo + c301ky; 
Т; Rs; (οι + cokx)oo + сзо1 Ку; 
W; (Ri, RAJ; (οι T с2К.)00 (cac c402)ky; 
{Β2, Ёз}; (οι + cək;)oo + (e301 + C102) ky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {Rs}; 
{R2}, {Ва}; 
{R3}, {R4}; 

U; {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2} , {R3} ; 
{R2}, {Ва}; 
is) {R4}; 

A; {R1}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{R2}, {Rs}; 
{R2} , {R4}; 
{R2}, {Rs}; 
{R3}, {R4}; 
{Rs}, {Rs}; 
{R4}, {R5}; 


V; Un, Ra}, {Rs}; 


(f, Ва} Й (fs, Вз} ; 
(fis, Ез} Й (Hs); 


Ey {R1}, {R2}; 
{Ri}, {Rs}; 
im). {Ra}; 
{R2}, {Rs}; 
{Ro}, {Ва}; 
Uis) {Ва}; 

5; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


Г Аз) c4 kz; 


со (сі + ca ky) + c303ky; 

со (ει + c2ky) + c303ky + csoik;; 

со (сі + ον) + сзозКу + ссі Ка; 

со (ει + Coky) + c303ky + cs01 ks; 

со (сі + Coky) + c303ky + csoikz; 

со (c1 + с2Ки) + c303ky; 

со (сі + Coky) + сзозКиу; 

со (ει + Coky) + c303ky + csoik;; 

со (сі + Coky) + сзозКу + соіа; 

со (сі + Coky) + c303ky + c501kz; 

со (сі + Coky) + c303ky + csoik;; 

со (сі + с2Ки) + c303ky; 

oo (ει  с2К.) + c303kz; 

oo (ει + cək;) + c303kz; 

со (ει + сок.) + c303kz; 

сз (АзКу — Aiks) + Ао (ει + ekz) + (УЗА5 + Аз) cake; 
со (ει + с2К.) + c303kz; 

со (ει + cokz) + сзозЕ,; 

сз (АК + Ау) + Ao (οι + ekz) + (УЗАь 4 
со (ει + cakz) + сзозЕ,; 


οι Го,о 4 


с1Го,о 4 

с1Го,о + >, оз 'iociikz + сә [(Г11 — Γιο — Γαι + Г2,2) Κα 
сз (Γιά + Г1.2 — Гә. — Г2,2) ke + (Гл + Газ — Το + Г2з) 
со [οι + ο) (ke + ky)] + сзоз (k; + ky); 

со [ει (k; + ky)] + сзоз (k; + ky) + сету (k; — ky); 

со [ει (k; + ky)] + сзоз (Κα + ky) + cscsoikz; 

со [ει (k; + ky)] + сзоз (Κα + ky) + cscsoikz; 

со [ει (k; + ky)] + сзоз (ke + ky) + e501 (Κα — ky); 

со [ει (k; + ky)] + сзоз (Ё + ky); 

со [ει (k; + ky)] + сзоз (Ke + ky); 

со [ει (k; + ky)] + сзоз (ke + ky) + e501 (Κα — ky); 

со [ει (k; + ky)] + сзоз (k, + ky) + cscsoik;; 

со [ει (ke + ky)] + сзоз (ke + ky) + cscsoik;; 

со [οι (k; + ky)] + сзоз (Ke + ky) + e501 (Κα — ky); 

со [οι + сә (ke + ky)] + сзоз (k; + ky); 


+ Asky) + Ao (οι 4 
C3 (Aiky — АК») + Ao (ex Я 


НУ оз οστό, + сә [(T1,0 — Газ — 2,0 — Гоз) ke + (P3 + Г1,2 + T24 
сз [(Гл,о + Газ — Too + Г2,з) ke + (“Гіл 


Γ Σ-ο)8 Lo (eia k; + G; ος + ci 3?) + [(αιΓο, + + о2Гз,+) krky + азГ1,+ (k — is) + h.c.] 


H cakz) + (ИЗА 4 
- cokz) + (УЗА 4 


Г Аз) c4 kz; 
Г Аз) cakz; 


D1,2 + P21 + Г2,2) Ку]; 


k 


(Fijo 


yl; 


Г1з 


I'2,0 


Гә) ky] + 


Τὸ 3) ky] + 


И’; (Fa, Ra}, (Eo, Ез}; с1Гоо + У, оз Гьосьа Κα + ke (с2Га + сзГ1,2) + ky (cao + с5Го,2 + свГз + стГз,2) ; 
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Г; 


Πιο; 
Ria; 
Rio; 
Ru; 
{В12, Рз}; 
{Ro, Rio}; 
(Fas, Ria}; 
Uto, Rio}; 
Rs; 
Tao; 
Rs; 
Rs; 


Rs; 
(Ro, Πα}; 
{Ra, Re}; 


; {Ri, Ra}; 


{R2, Ёз}; 


C100 + c202kz; 


C100 + c202kz; 


[οι + ca(k2 + 0) 4 
[οι + ca(k2 t №) 4 
[οι + ca(k2 + ka) 4 


[οι + ca(k2 + ke 
lei + ca(k2 +k?) 4 
[οι + ca(k2 + k2 

Г 2 2 
[C1 + co(kz + k; 
lei + ca(k2 T k2) 4 


[ 2 2 
сі + cə (k + ky 


21},7; Centrosymmetric; without SOC 


Е cak2] Гоо 4 
Е cak2] Гоо 4 


+ cak2] Гоо 4 


2 

“= c3kz | Oo + C403 Κα ky; 
2 

ЕЕ сз | O0 + СдсзЕь ky; 


г cak?] со + C403 Κα ky; 


23 
EE cakz| O0 T C403 Κα ky; 


2 2 2 
mi cakz| Oo + cA ks Кус T cs (k τ Ку)оз; 


21 2 2 
г сз | σο T CA ks ky01 => cs (k d ky os; 


H >>, [ci ETT + ci ai ok ky + caia (k2 — к2)] ; 
F cala 1k; + с5Го,з(А2 = i + > Cii ia ks ky; 
+ саГо,з (k2 — ky) + x [ci T ia ks + cio Tia ks ky] ; 


с1Го,о + с2Гз,1К» + сзГо,2Ё + = э Cii is ky; 


C100 + c202ky; 
C100 + C202ky; 


σι 


F caky)oo + c302k2 + cac ks; 


σι C2 k z C3 


(k2 k2) cak] со + ασια ke, + своз(к2 = k2); 


Сә k; C3 


C2 k; C3 


(k; + ky) + сак2 


σο 
σο 


C1 


Со k; Ca 


(kz + ky) + cak2 
2 


(cso1 + свог). ky; 


σι 


( 
[ο 
| 
| 


] 
] 
] 


(ο5σι 0053) Κα ky; 


(kz + k2) + c4k2] до + сѕо1 ks ky; 


[ει 


σι 


C402 (Ка — ky) + C301 kz; 


| сзо1 у; 


| 
T 
ат cok, 00 


( 
( 
(e 
( 
( 


) 
Е cak,)oo 
οι + c3k;)oo 
οι + c3k;)oo 


C402) ky; 
C402) Ку; 
C402) Ку; 
C402) ky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {Rs}; 
{R2}, {Ва}; 
{R3}, Uu: 

A; {R1}, {R2}; 
{R1}, Us) 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
{R2} Un; 
{Ro}, {Rs}; 
{Rs}, {Ra}; 
{Аз}, {R5}; 
{Ra}, {Rs}; 


V; (Ri, Ra} з {Rs}; 


(f, Ra} Й (fis, Ез} ; 
(fis, Ез} Й {Rs}; 


> {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {Rs}; 
{R2}, {Ва}; 
{Вз} , {R4}; 


T coky) + c303ky; 
+ coky) c303ky C501kz; 
} coky) c303ky ορσικα; 
| coky) c303ky C501 Κα; 
T coky) c303ky C501kz; 
Go (C1 + coky) + c303ky; 
) + сзозК:; 
) + сзозК:; 
Е c303k2; 


C3 (Aoək;, = Aik 
σο (οι + cokz) + c303kz; 
σο (οι + cokz) + c303kz; 


c3 (Aik; ο. 
сз (Aik, — АК.) + Ao (ci + 
> оз Ti oci 1k + сә [(Гло — Газ — Too — E2,3) ke + (—Г1 + Pie + Го 
Н Газ — Το + Г2,3) ke + (-T14 
H Y cos Tío (бк: + ei 2k? + οὐ за) + [(αιΓο,. + 02Гз,+) к + озГ1,+ (К — k3) + h.e.] 


H 22585 Ti oci kz + сә (Γι — Για — Toa + E22) ke 4 
сз [I i + P12 — P21 — Г2,2) ke + (T1,0 + Гіз — Too + Гоз) Κυ]; 


с1Го,о + 
сз (Γιο 4 
с1Го,о d 


с1Го,о 4 


σο 


σο 


σι 
σι 
σι 
σι 
σι 


σι 


+ ca0sk;; 


H cakz) + (ИЗА 4 


H coke) + (ИЗА 4 
- cokz) + (УЗА 4 


Г Аз) cakz; 


Г Аз) c4 kz; 
Г Аз) c4 kz; 


Γιο + Гә +T2,2) Κυ]; 


c2 (ke + ky)| + сзоз (Κα + Ку); 
сә (kx + ky)] + сзоз (k, 4 
c2 (Κα + ky)] + сзоз (К. 4 
сә (Κα + ky)] + сзоз (k, 4 
c2 (Κα + ky)] + сзоз (К. 4 
c2 (ke + ky)| + сзоз (Κα + Ку); 


T; (Ro Rs} ,{R4, Re}; с1Гою + У, оз Гьобьл Κα + k; (c2Pi,0 
И’; {Βι, Ra}, (Fo, Нз}; cil'oo + 27, оз 'iocia κα + ke (CaP 11 


F ky) + escsoikz; 
- ky) + сот (Κα — Ку); 


c3T2,3) 


c3T1,2) 


k 
k 


(Г.о = Газ — Гоо 


- ky) + сво (Κα — ky); 
F ky) + 6565015; 


y (саГо,1 + с5Го,2 + coUa,1 + с7Гз,2) ; 
y (саГо,1 + с5Го,2 + свГз, + стГз,2); 


Г2,2) ky] + 


T2,3) ky] + 
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15. SG 181-140 


Га; (1,1003), (C2,000), {1000}, 7; Centrosymmetric; without SOC 


Г; 


C2 (kz kj) 
C2 (kz Ку) 
cə (k2 + kz) 
cə (k2 + κ) 
со(К + К) 
+ c202kz; 
c2(kz + kç) 
+ c202kz; 
ca (kz + Ку) 
+ cə2o2k;; 
co(k2 + k2) 
+ c2o2k;; 
+ cokz + ca(k2 4 
+ сок, + ca(k2 4 


cak? 00 + сд К 
cak2 σο + cA ks k 
cak? 00 + сд К 


cak2 со + cak, k 


ygi + es (№2 — к2)оз; 
y01 + cs (k2 — к2)оз; 
ygi + с5(К2 — к2)оз; 
yO. + с5(К2 — к2)оз; 


cak2 Go + сдоз(к2 — k2); 


cak2 Go + сдоз(к2 — k2); 


cak2] со + caos (k2 — К2); 


cak2] со + cana (k2 — k2); 


+ к) + οι] ао + 


- esci kc ky + своз(К2 — k2); 


| k2) + сай» | σο - 


| c501kaky + ceca (k? = i 


Rs; σι + c2(kz + ky)] Go + слоз(К»ь — ky) + c301kz; 
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A; {Ri}, {R2}; со (c1 + coky) + сзозКу; 
{Ri}, {R3}; оо (c1 + eo ky) + c303ky + esci К»; 
{Ri}, {R4}; до (ci + e2ky) + сзозКу + csoikz; 
{R2}, {R3}; оо (c1 + coky) + esoaky + сѕо1 К; 
{R2}, {R4}; оо (су + coky) + сзозКу + esci ks; 
{Ез}, {Ра}; оо (c1 + eo ky) + esosky; 
U; {Ri}, {R2}; оо (ει + coky) + c303ky; 
{Ri}, {R3}; оо (c1 + eo ky) + сзозКу + csoik;; 
Um {R4}; оо (οι + coky) + сзозКу + esoi ks; 
{R2}, {R3}; оо (c1 + coky) + esoaky + сѕо1 Ко; 
{R2}, {Ва}; оо (су + coky) + сзозКу + eso ks; 
{R3}, {Ра}; оо (οι + eo ky) + сзозЁу; 
Л; {R1}, {R2}; оо (ει + с2К.) + сзозК.; 
{Ri}, {R3}; оо (су + cok; €303k;; 
{Ri}, {Ra}; оо (ει + cək,) + cscsk;; 
{Ri}, {Rs}; сз (Ag ky — АК) + Ao (ει + co kz) 4 (V3As | As) cakz; 
{R2}, {R3}; оо (ci + cakz) + сзозК.; 
{R2}, {Ra}; оо (οι + cək;) + csosk;; 
{Ro}, {Rs}; сз (Az ks + АК) + Ao (ει + cokz) (V3As As) cakz; 
{R3}, {Ra}; оо (οι + cakz) + csosk;; 


( 
{Rs} ᾽ {55}; C3 (Aik T + Ask) Ao (ει cokz) (V3As Аз) cakz; 
{Ra}, {Rs}; cs (Aik; — Ask.) + Ao (ει + cake) + (V3As + Ав) cake; 


У; {Ri} , {R2}; оо (си + cokz) + сзозК.; 
{Ri}, {R3}; оо (су + cokz) + c303kz; 
{Ri}, {R4}; оо (су + cokz) + сзозК.; 
{Ri}, {Rs}; сз (Ask, — АК) + Ao (су + ekz) + (V3As + Ав) cake; 
{R2}, {R3}; оо (су + cokz) + сзозК.; 
{Ro}, {R4}; оо (су + сЕ.) + c303kz; 
{R2}, {Rs}; сз (Ask, + Аку) + Ao (ει + ος) (УЗАь As) cake; 
{Ra}, {Ra}; оо (су + c2k;) + cacsk;; 
{Rs}, {Rs}; cs (Aik; + Ау) + Ao (ει + ekz) + (W3A5 + Ав) cake; 
{Ra}, {Rs}; сз (Aik, — Ак.) + Ao (ει + cokz) + (V3A5 + As) саҝ; 


У; {Ri}, {R2}; со [ει + c2 (ke + ky)] + οσα (ke + ky); 
{Ri}, {R3}; оо [οι + ο) (ke + ky)] + сзоз (ke + ky) + 501 (ke — ky); 
{Ri}, {Ва}; оо [οι + сә (Κα + ky)] + сзоз (k; + ky) + cscsoik;; 
{R2}, {R3}; оо [οι + ο) (ke + ky)] + сзоз (k; + Ки) + сѕсѕо1 Κα; 
{R2}, {Ра}; оо [οι + ο) (Κα + ky)] + e303 (k, + ky) + e501 (k, — ky); 
{Аз}, {Ra}; оо [οι + c2 (ke + ky)] + сзоз (ke + ky); 

Y; {Ri}, (R2) ; оо (с + coke) + сзозКа; 
{Ri}, {R3}; до (οι + cokn) + сзозК» + ορσι]ομ; 
{Ri}, {R4}; оо (су + coke) + esoaks + caorkz; 
{R2}, {R3}; оо (с + ск.) + сзозК»ь + c401kz; 
{R2}, (Fa) ; оо (ει + coke) + c303ke + esci ky; 
{R3}, {R4}; оо (с + coke) + сзозКа; 
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T; Rp {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 

W; {R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{Ro}, {Ва}; 
Uis) {Ва}; 


SG 132 


C303ks; 


c303kz; 


) 
) 
) 
) 
) 
Ο2 Κω) + сзозКа; 
) 
) 
) 
) 
) 
) 


€303k;; 


C303 Κα + Ο5σι ky; 
C303K + c401kz; 
[ΕΥ | C401 Κα; 


C303 Κα + €501ky; 


c303kz ορσιΚα; 
сзозК. + csoiky; 
c303kz + cso1ky; 


c303kz + esci Κα; 


Га; {64005}, {C22|000}, (7/002), 7; Centrosymmetric; without SOC 


Г; Rs; [а + cə(k2 + №) 
Rio; [су + cə (k2 + К2) 
М; Rs; [οι + cə(k2 + k3) 
Rio; [су + cə (k2 + k2) 
Z; Ro; [ει + cə(k2 + k?) 
Fai с100 + cə2o2k;; 
Raz; [οι + ex (k2 + k?) 
Ria; с1со + c203k;; 
А; Во; [с со(К? К) 
Ris; с100 + cə2o2k;; 
Ras; [с ca (k2 k2) 


Ria; C100 + cəo2k;; 


R; Rs; οισο + c202kz; 


Rio; 61σο + cəo2k;; 


cak?] со + cake Кус + C5 k2 = k2)os; 


cak2 со + ca ks Куст + C5 


cak?] со + сд ky01 + 65 


k2 = к2)оз; 
k2 = к2)оз; 


csk2] со + сак Кус + es(k2 — К2)оз; 


2 
csk; | осо + c403k, Ку; 


2 
сз | со + c403 ks Ку; 


тА 
cakz| со + caos ks ky; 


m 
e3kz| со + caos ks ky; 


> Rs; (сі + coky)oo + c302ke + c401kz; 


U 

A [ει + cokz + c3 (k2 4 
V; Rs; [а + cək; + cs(k2 4 
T ( 


οι + cəokx)oo + c302ky + cai ks; 


H k2) + cak2] со 4 


Е сво. Ку + cecs(k2 — К2); 


- ky) + cak2] σο 1 


H C501 krky + ceos (k2 = i 
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Accidental degeneracies on high symmetry line 


Δ; {Ri}, {R2}; Go (C 


{R1}, {R3}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) {Ва}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
{R2}, (Ray; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {Rs}; 
{Ra}, {R5}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
{R2}, {R4}; 
{Ro}, {Rs}; 
{Rs}, {Ва}; 
{R3}, {Rs}; 
{Ra}, {Rs}; 


{R1}, {R2}; 
{R1}, {R3}; 
im). (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Uis) {Ва}; 
{R2}, (Ray; 
{R2}, Ute) 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
{Ri}, {R2}; 
{R1}, {R3}; 
{В}, (Ray; 
{R2}, {R3}; 
{Ra}, (Ray; 
{Rs}, {Ва}; 


go (C 
00 
00 
00 
00 
00 
00 
00 


( 
( 
( 
( 
( 
( 
( 
( 
( 
сз ( 


A 
90 


( 
со (с 
( 


> 


Go (С 


( 
сз (А 
сз (А 
oo ( 
oo ( 
oo ( 
сз ( 
oo ( 
oo (с 
( 
oo (с 
сз (Aik 
сз (Aik 


Со [С 


+ coky) + сзозЁу; 
+ coky) + c303ky + c501kz; 
+ coky) + c303ky + c501 Κα; 
+ coky) + c303ky + ορσικα; 
+ coky) + c303ky + c501kz; 
+ coky) + сзозКи; 
cokz) + c303kz3 
cokz) + c303kz; 
cok; C303k;; 
2Ку — Aike) + Ao (ει + с2К.) + (УЗАь + Ав) cake; 
cokz) + c303kz3 
cokz) + c303kz3 
2k, + Aiky) + Ao (οι + cokz) (V3As As) cakz; 
cokz) + c303kz3 
tke + АэКу) + Ao (οι + cokz) (УЗАь Аз) cakz; 
ik, — A2kz) + Ао (οι + с2К.) (V3As As) cakz; 
cokz) + c303kz; 
cokz) + c303kz; 
cokz) + c303kz; 
2ky — АК.) + Ao (οι + ος) + (V3As + As) сак; 
cokz) + c303kz; 
cokz) + c303kz; 
ake + Αι Κου) + Ao (σι + cək;) (УЗАь As) cak;; 
и. €303k;; 
ike + АэКу) + Ao (су + cək,) + (V3As + Ав) cakz; 
1Ку АМ) Ао (ει + cokz) + (УЗАь + Ав) cake; 
+ 02 (ke + k,)] + сзоз (Ke + ky); 
+ сә (ke + k,)] + сзоз (Ke + ky) + 501 (ke — Ку); 
+ c2 (ke + k,)] + сзоз (Κα + ky) + σβορσι Κα; 
+ сә (ke + k,)] + сзоз (Ke + ky) + e5es01kz; 
+ сә (Κα + ky)] + сзоз (ka + ky) + сво (Κα — ky); 
+ сә (ka + ky)] + сзоз (Κα + ky) ; 
+ сә (ka + ky)] + сзоз (ka + ky) + cscsoik;; 
+ ο) (Κα + ky)] + сзоз (Κα + ky); 
+ c2 (Ke + ky)] + сзоз (Κα + ky) + 501 (ke — ky) ; 
+ сә (Κα + ky)] + сзоз (ka + ky) + cso1 (Κα — ky); 
+ ο) (ka + ky)] + сзоз (Κα + ky); 
+ сә (Κα + ky)] + сзоз (ka + ky) + cscsoik;; 
Ca ks) + e303Es; 
Ca ks) + сзозКь + eso ky; 
Ca ks) + сзозКь + c401kz; 
с2Кь) + cana Κα + cani ks; 
Ca ks) + сзозК»ь + c501ky; 
Ca ks) + e303Es; 
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W; {Ri}, {R2}; σο 
{Ri}, {R3}; оо 


( ) + c303kz; 
( ) 
{Ri}, {Βα}; oo (οι + cokz) + cscsk;, + esoiky; 
( ) 
( ) 
( ) 


c303kz + cs01ks; 


{R2}, {R3}; оо 
{R2}, {R4}; оо 
{Rs}, {R4}; оо 


c303kz C501 ky; 


C303kz C501 Ks; 


c303kz; 
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Га; {CE|$44}, (02/000), {|110}, 7; Centrosymmetric; without SOC 


Г; Rs; [ει + eo(K2 + ky) + es k2] σο + сак. Куст + cs (k2 — К2)оз; 
Βιο; [ει + cə (k2 + ky) + cak2] со + cakekyou + cs (k2 — К2)оз; 
М; Во; [οι + с2(к2 + k2) + cak?] со + Οσα ks Ку; 
Rau; €100 + c203k;; 
Rio; [οι + cə(k2 + i») + cak?] со + слсзКь ky; 
Ria; C100 + C202kz; 
Z; Ro; [ει + co(kz + ky) + csk2] оо + cacs (k2 — ky); 
Rai; C100 + c203k;; 
Вә; [ει + cə (k2 + k3) + eak2] со + сасз(к2 — Ку); 
Ria; C100 + C202kz; 
A; Rio; C100 + C202kz; 
Ru; C100 + cəo2k;; 


(Fas, Ris}; [οι + cə(k2 + к2) + сзЁ? | Гоо + Fa [cii Dia; + ci oT iaks ky + cali o (k2 — k2)] | 


R; Rs; C100 + c202ky; 


Rio; C100 + C202ky; 
X; Hy; €100 + c202ky; 
Rio; C100 + C202ky; 
А; Rs; [ει + cokz + c3 (k2 + ky) + cak2] oo + csoikaky + своз(К2 — ky); 
V; Ro; [ει + cokz + єз(К + ky) + cak2] σο + cso2(k2 — К2) + cooskeky; 
5; Hs; [οι + со (kx + Ку)| со + cama (kx — ky) + c301kz; 
Y; Rs; (οι + coke )oo + c301ky + c402kz; 
T; Rs; (οι + coke )oo + c301ky + caG2k;; 
W; Rs; (οι + cokz)oo + esci ky + ca02ks; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; oo (ci + ску) 


U; 


A; 


= 


{Ri}, {Вз}; 
{R1}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Us) {Ва}; 
{Ri}, {R2}; 
{fi}, {R3}; 
{R1}, {R4}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
Uis) {Ва}; 
{R1}, {R2}; 
Un) {Rs}; 
{Ri}, (Ray; 
{Ri}, {Rs}; 
{R2}, {Вз}; 
{R2}, {Ва}; 
{R2}, {R5}; 
{Rs}, {Ва}; 
{Rs}, {R5}; 
{Ra}, {Rs}; 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{А5}, {Ro}; 
{R7}, {Rs}; 
{Rr}, {Ro}; 
{Rs}, {Ro}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, (Ray; 


( + c303ky; 
со (ει + c2ky) + c303ky + c501kz; 
со (ει + c2ky) + c303ky + c501kz; 
со (ει + c2ky) + c303ky + e501 Es; 
со (ει + c2ky) + c303ky + c501kz; 
со (ει + c2ky) + сзозЁу; 
со (сі + Coky) + c303ky; 
со (ει + c2ky) + c303ky + c501kz; 
со (ει + c2ky) + c303ky + c501kz; 
со (ει + c2ky) + c303ky + c501kz; 
со (ει + c2ky) + c303ky + c501kz; 
со (ει + c2ky) + сзозЁу; 
со (ει + cokz) + c303kz; 
со (сі + cokz) + c303kz; 
со (ει + c2kz c303kz; 
сз (Аку — Aike) + Ao (ει + ск.) + (V3As + As) cak;; 
со (ει + cokz) + c303kz; 
со (сі + cokz) + c303kz; 
сз (АК + А1) + Ao (ει + ο.) + (УЗАь + As) cakz; 
со (ει + cokz) + c303kz; 
сз (Aik, + АК) + Ao (ει + cək;) (V3As Аз) cakz; 
сз (Aik, — АзК») + Ао (ει + cokz) (V3As As) CAE; 
со (ει + cak;) + сзозК.; 
со (су + Cokz) + сзозК.; 
со (су + cak;) + сзозК.; 
сз (А — A» — Ал — Αρ) ky — (Αι + Ao — А4 4 
со (су + ος) + сзозК,; 
со (сі + с2К.) + сзозЁ„; 
сз [(—41 + A2 + Aa + Ac) Κα + (A1 + A2 — Ал + Ав) ky] 
со (ει + с2К.) + сзозК.; 
сз [(—A1 + Аз + Aa + Ав) ky — (А + Аз — Aa + Ав) Κα] 
сз [ί--Αι + A2 + Aa + Ав) kx — (Αι + А — Aa + Ac) ky] 
со [οι + c2 (Κα + ky)] + сзоз (ks + ky); 
oo [οι + ο) (ka + ky)] + сзоз (Ka + Ки) + c501 (ke — ky); 
oo [οι + c2 (Κα + ky)] + сзоз (k; + ky) + e5es01kz; 
oo [οι + ο) (k, + ky)] + сзоз (k; + Ки) + сѕсѕо1 К; 
oo [c1 + сә (Κα + ky)] + сзоз (Ke + ky) + 501 (k; — Ку); 
oo [οι + ο) (ka + ky)] + сзоз (ke + ky); 


Ао (οι cokz) (УЗАь 
Ao (а + с2К.) (V3As 
Ao (οι + с2К.) (V3As 


Ag) Κα] + Ao (ει + со.) + (УЗАь + Аз) cakz; 


As) cake; 


As) cakz; 
As) cakz; 
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SG 134 
Га; {01551} (02.1000), {1/444}, 7; Centrosymmetric; without SOC 
Г; Rs; [а + e»(K2 + ky) + csk2] со + сак Куст + cs (k2 — К)оз; 
Rio; [οι cə(k2 + ky) + csk2] со + сак. Куса + es(k2 — k2)03; 
М; Во; [οι + сә(К + k?) + cak2] со + caos ks ky; 
Tai; с100 + cə2o2k;; 
Rao; [ει + ez (k2 + ky) + c3k?] со + сабзКеКу; 
Ria; с1со + cə2o2k;; 
Z; Ro; [οι + сә(К + k2) + cak2] со + caes ks ky; 
Tai; с100 + ©2022; 
Πιο; lei + с2(К2 + i + c3k?] со + CAO 3ks ky; 
Ria; с1со + c202k;; 
A; Rs; [е + cə(k2 + k2) + cak2] oo + сак Куса + es(k2 — К2)оз; 
Rio; [ει + ez (ες + ky) + csk2] со + сак. Куст + es(k2 — Κύ}σα; 
R; Hs; слоо + с202Ка; 
Rio; с100 + с202Кх; 
X; Rs; слдо + c202ky; 
Rio; с100 + с202Ку; 
U; Rs; (οι + caky)oo + cao2k; + cai Ez; 
А; Rs; [ci + сок. + cs(k2 + ky) + cak2] со + cso1k;k; + своз(к2 — k2); 
У; Ro; [ει + czk: + ca(k2 + ЕЁ) + cak2] oo + eso2(K2 — ky) + созк. Ку; 
У; Rs; {οι + c2k.)oo + ο8σι ky + cao2k;; 
W; Rs; (οι + cək;)oo + esci ky + сдс2Ка; 
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Accidental degeneracies оп high symmetry line 


A; {Ri}, {R2}; со (c1 + coky) + сзозКу; 


= 


{R1}, {Rs}; 
Uh (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
Uis) {Ва}; 
{Ri}, {R2}; 
{R1}, {R3}; 
Πα (Ray; 
Un) Uis); 
{R2}, {R3}; 
{R2}, (Ray; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {Rs}; 
{Ra}, {R5}; 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{Ro}, {Ro}; 
{R7}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {Ro}; 
Ut {R2}; 
{R1}, {R3}; 
im). (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Uis) {Ва}; 
{R2}, (Ray; 
{R2}, Ute) 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
{R2}, {Ва}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{R6}, {Rs}; 


As) слЁь; 


Аз) слЁь; 
Аз) cakz; 


со (ει + c2ky) + c303ky + esci ks; 

со (ει + c2ky) + cg03ky + c501kz; 

со (ει + Coky) + c303ky + e501 Es; 

со (ει + coky) + сзозКу + csoikz; 

со (сі + coky) + сзозЁу; 

со (сі + cokz) + c303kz; 

со (ει + cokz) + c303kz; 

со (ει + οἷ» €303k;; 

сз (Ask, — А1К») + Ao (ει + c2kz) 4 (V3As | Аз) cakz; 
со (сі + cokz) + caosk;; 

со (сі + cokz) + c303kz; 

сз (АК + А.у) + Ao (ει + ο.) + (УЗАв + As) cakz; 
со (ει + cokz) + c303kz; 

сз (Aika + АК) + Ao (ει + cokz) (УЗАь Аз) cakz; 
сз (Aik, — АзК») + Ao (ει + ο.) (V3As As) cakz; 
со (ει + cokz) + c303kz; 

со (сі + cokz) + c303kz; 

со (ει + cokz) + c303kz; 

сз [(A1 — Аз — Aa — Ав) ky — (Αι + Аз — Aa Аб) Κα] + Ao (с + ск.) + (V3As + Ав) cak;; 
со (сі + cokz) + c303kz; 

со (ει + cokz) + c303kz; 

сз [(— Αι + Ag + Ал + Ag) Κα + (Αι + А» — Ал + Ав) ky] + Ao (σι + cək;) (УЗАь 
со (ει + с2К.) + сзозК.; 

сз [ί--Αι + Ag + Ал + Ag) К, — (Αι + Ao — Aa + Αρ) Κα] + Ao (σι + cək;) (УЗАь 
сз [ί--Αι + Ag + Ал + Ag) К, — (Αι + А — Ал + Ав) ky] Ao (οι + cək;) (УЗАь 
oo [οι + сә (Κα + ky)] + сзоз (k; + ky); 

со [σι + сә (Κα + k,)] + сзоз (Ke + ky) + e501 (k; — Ку); 
oo [σι + сә (ke + ky)] + сзоз (Ke + ky) + σβορσι Κα; 

со [οι + сә (Κα + ky)] + сзоз (Ke + ky) + cscsoik;; 

oo [οι + ο) (ka + ky)] + сзоз (Ka + ky) + сѕо (k, — ky); 
oo [οι + ο) (ka + ky)] + сзоз (ke + Ки); 

со [ст + ο) (ka + ky)] + сзоз (k; + Ки) + cscsoik;; 

oo [οι + ο) (ka + ky)] + сзоз (ke + Ки); 

oo [οι + сә (Κα + Κυ)] + сзоз (k; + ky) + οσσι (k; — Ку); 
со [c1 + сә (Κα + ky)] + сзоз (ke + ky) + 501 (k; — Ку); 
oo [οι + c2 (Κα + ky)] + сзоз (ks + ky); 

oo [οι + ο) (k, + ky)] + сзоз (k; + Ки) + cscscik;; 

со (сі + с2К») + сзозКа; 

со (сі + cək,) + сзозКь + caorkz; 

со (с Ca ks) + сзозК»ь + c501ky; 

со (сі + с2К») + сзозКа + с501 Ку; 

со (с Ca ks) + сзозКь + c401kz; 

со (сі + с2К») + сзозКа; 
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Га; {CE|$44}, (0242 40}, {1000}, 7; Centrosymmetric; without SOC 


Г; 


И’; 


Rs; 
Tao; 


; {Rs, Re}; 


{R7, Rs}; 
Rio; 


{Ris, Ric}; | 
(Ras, Ris}; [ 


R20; 

Ro; 

Rau; 

Πιο; 

Ria; 
{Ro, Rio}; 
(Fas, Ria}; 
Rs; 

Tao; 

Rs; 

Tao; 

Rs; 

Uis, Re}; 
{R7, Rs}; 
Tao; 

Rs; 

Uis, Ra}; 
{ Re, Rs}; 
Uis, Ra}; 
{ Re, Rs}; 
Rs; 


ει + со(Ё + ky 
ει + cə2 (k2 + ky 
ει + cə2 (k2 + ky 
cı + cə (k2 + ky 
ει + cə2 (k2 + ky 

( 

( 

( 


C100 + c203k;; 
[ει + cə (Κα + ky 
C100 + c203k;; 
[ει + e (Κα + ky 
[ει + e(k2 + ky 


C100 + c202ky; 
C100 + cə2o2ky; 
C100 + c202ky; 


C100 + c202ky; 


) + сзк2] 
) + csk2] 
) + esk?] 
) + csk2] 
) + esk?] 
) + csk2] 
) + esk?] 
) + csk2] 
) 


+ cak?] 
) + esk?] 


) + esk?] 


) + csk2] 


[ει + c2k; + es (k2 + k2) 
[ει + c2k; + es (k2 + k2) 
[ει + c2k; + cs (k2 + k2) 
| ( ) 


cı + cokz + сз(К2 + k2 


[οι 4 

(οι + cək;,)oo 
(ci + cokx)oo 
(οι + cokx)oo 
(οι + cokx)oo 
(сз + с2К.) оо 4 


CA k2 


со 4 


со + сак. Кусі + cs (k2 — К2)оз; 

со + сак. Кусі + cs (k2 — К2)оз; 

со + (οισι + C502) kaky; 

со + (C401 + οσο) Κα κῃ; 

со + сдосзЕь ky; 

со + (οισι + с5с2)К Ку; 

со + (οισι + οσο) κα; 

со + сасзЕь ky; 

oot c103(k2 = has 

oot c103(k2 = 2); 

Го,о + саГз,16 + сГо,з(К2 — k2) + 322. , ciis ks ky; 
Гоо + caFo,s(k2 — ky) + Sole [ci T ia ks + cio Tis ks ky] ; 


H C501 Къ Ку + своз(к2 — i); 


(ο5σι 0053) Κα ky; 


(esci €602)kz ky; 


] 
2] 
2] 

] 


(C501 C602 )kxky; 


— ky) + сзо1К.; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Πο}: со (ει + ca ky) + c303ky; 
{Ri}, {R3}; со (сі + ον) + c303ky + c501kz; 
{Ri} {R4}; со (ει + c2ky) + сзозКу + eso Κα; 
{R2}, {R3}; со (c1 + c2ky) + c303ky + с5о1 ka; 
{R2}, {R4}; oo (οι + ον) + c303ky + c501kz; 
{Rs}, {Ra}; со (c1 + c2ky) + c303ky; 
U; {Rı}, {R2}; со (ει + c2ky) + c303ky; 
{Ri}, {R3}; со (οι + c2ky) + c303ky + c501kz; 
{Ri} {R4}; со (сі + c2ky) + c303ky + c501kz; 
{R2}, {R3}; со (c1 + c2ky) + c303ky + сѕо1Ка; 
{R2}, {R4}; со (сі + c2ky) + c303ky + c501kz; 
{Rs}, {Ra}; со (c1 + c2ky) + c303ky; 
A; {R1}, {R2}; oo (ει + c2kz) + csosk;; 
(m). {R3}; oo (οι + 22) + сзозК-; 
{R1}, {R4}; oo (ει + cakz) + csosk;; 
{R1}, {Rs}; сз (Ask, — А1К») + Ao (ει + c2kz) + (V3A5 | As) cakz; 
{R2}, {R3}; со (сі + cokz) + c303kz; 
{R2}, {R4}; со (οι + cokz) + c303kz; 
{R2}, {Bs}; сз (Azke + Aiky) + Ao (οι + со.) + (V3As + As) cakz; 
{R3}, {R4}; со (ει + с2К.) + csosk;; 
Uta) {Bs}; сз (Aik; + АэКу) + Ao (οι + сок.) + (V3As + As) cak;; 
Ua) {R5}; сз (Aiky — Агь) + Ао (ει + ekz) + (V3As + Ав) cake; 
V; (Hs, Re}, {Rio}; Гоо + У оз Гос + (с2Гл,о + с2Га,з + сзГә,о  e3T2,3) (k, — ky) — 
(сзГ1,о — єзГ1,з + с2Г2,0 — coVo,3) (ka + ky) + [(1 + i) (сз + 262) (Гә,+Ё+ + Гі к) + h.c]; 


{Rs, Re} , (Fs, Rs}; οιΓοιο +U o, Tio (cik; 4 ιο + cis k2) + (cəl ia + сзГ1,2) (kz — ky) + 
(caL'o;1 + с5Го,2 + свГз,1 + стГз,2) Κα ky; 
{Вт, Rs}, {В}; Гоо + 7; o4 Гьосьа + [сә (Tio + Газ) — сз (Г2,о + Г2,з)] (kz + ky) + 
[c2 (Г2,о — Г2,з) — сз (Г1,о — Г1,3)] (Κα — ky) + (1+9) (ου + tes) (Го. — Pie k-) + h.c]; 


У; {Ri}, {Ro}; oo [οι + c2 (ka + ky)] + сзоз (Κα + ky); 
{Ri}, {R3}; oo [οι + сә (ka + ky)] + сзоз (Ka + ky) + e501 (k, — ky); 
{Ri}, {R4}; со [οι + сә (Κα + ky)] + e303 (k; + ky) + cscscik;; 
{R2}, {R3}; oo [οι + сә (k, + ky)] + сзоз (k; + ky) + cscsoik;; 
{Ro}, {Ва}; oo [οι + сә (k, + ky)] + сзоз (Ka + ky) + сту (ke — ky); 
{Rs}, (Ray; со [σι + c2 (Κα + ky)] + сзоз (k; + ky); 


У; (Ra, Ra}, (Fo; Rs}; cil 0,0 + 25, o3 V'íoCiiks + k; (ο2Γι,1 + сзГ1,2) 
T; (Ra, R4) , {Β6, Rs}; Гоо + У; оз L'ioc; ik; + k; (Για + сзГ1,2) 


y (саГо,1 + с5Го,2 + євГз,› + с7Гз,2) ; 


y (саГо,1 + с5Го,2 + свГз,› + с7Гз,2) ; 
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Га; {CE|$44}, (0242 50), (1/002), 7; Centrosymmetric; without SOC 


I; Rs; [οι + eo(K2 + ky) + esk2] σο + сак. Куст + cs (k2 — К2)оз; 
Rio; [ει + cə (k2 + ky) + cak2] σο + сак. Куст + cs (kz — К2)оз; 


М; {Rs, Re}; [οι + сә к2 + κ) 
(tz, Rs}; [οι το аР cak?] со + (οισι + οσο) ks ky; 


) 
) 
) 
) 
Rao; [οι + co(kz + ky) + сзЁ?] со + caos ks ky; 
) 
) 
) 
) 


2 
Е c3kz | σο (οισι €502)kz ky; 


{Ris, Ric}; [ει + cə (k2 + ky 
{Riz, Ris}; [ει + cə (k2 + ky 


21 
== сз | σο (саст €502)ks Ку; 


2 
Ea c3kz | σο (саст €502)kz ky; 


R20; [οι + со(Ё + К + cak?] со + C403 ks ky; 
Z; Ro; [ει eo(K2 + ky) + esk2] со + cans ks Ку; 
Ru; €100 + c2o2k;; 
Πιο; [οι + со(Ё + k2) + cak?] со + C403 ks ky; 
Ria; C100 + c303E;; 
А; Во; [οι + ca(k2 + 2) + cak?] со + слсзКь ky; 
Ru; [ει + cə (k2 + ky) + esk2] со + caos ks Ку; 
Πιο; [οι + со(Ё + №) + cak?] со + C403 ks ky; 
Ria; [ει + cə (k2 + ky) + c3k?] со + cams ks Ку; 
R; Rs; (ei + 3 cik?) со + (созк + c301kz)ky; 
Вло; (ει + 07, cik?) со + (созк + cami kz)ky; 
X; Rs; C100 + с202Ку; 
Rio; C100 + C202ky; 
U; Rs; (οι + caky)oo + cg02ke + caoikz; 
Л; Rs; [ει + cokz + сз(К2 + ky) + cak2] со + esci ks ky + soak — ky); 
V; (Rs. Πο}: [а + cək; + cs(k2 + k2) + cak2] со + (c501 + C602) koky; 
(Rz, Rs}; [ει cok, + ca(k2 k2) cak2] со + (C501 + cg02)k, ky; 
Rao; [οι сак, + ca(k2 k2) cak2] со + (с501 + cs02)k, ky; 
Y; {R2, Ra}; (а + coke)oo + (σ3σι + C402) ky; 
{Re, Rs}; (οι + cokz)oo + (c301 + с402) k 
T; Hs (οι + σ2Κα)σο + сзо1Ку; 
W; Rs; (οι + c2k;)oo + c301ky; 
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Accidental degeneracies on high symmetry line 


A; 


V; 


>; 


{R1}, {R2}; σο (ει + 
Un) {Rs}; oo (с1 + 
{R1}, {R4}; σο (ει + 
{R2}, {Βα}; oo (ει + 
{R2}, {R4}; σο (ει + 
{Rs}, {Ra}; σο (ει + 
{Ri}, {R2}; oo (σι + 
{R1}, {R3}; oo (οι + 
{R1}, (Ray; oo (су + 
Un) Uis); сз (Aaky 
{R2}, {R3}; oo (c1 + 
{R2}, {R4}; oo (ει 
{R2}, {Rs}; сз (Azka 
{Rs}, (Ray; oo (ει + 
{Rs}, {Rs}; сз (Aika 
{Ra}, {Rs}; сз (Aiky 


{Rs, Re} , {R10}; Гоо + Di o Гао + (с2Гл,о + cəl 1,3 4 


coky) + сзозКиу; 
coky) + сзозКу + c501kz; 
coky) + сзозКу + csoiks; 
coky) + c303ky + csoiks; 
coky) + сзозКу + csoik;; 
coky) + c303ky; 

Е cokz) + cg03kz; 

+ cokz) + c303kz; 


Г cokz) + c303kz} 


Arka) 


+ Ao (c 


cokz) 


Г cokz) + c303kz} 
@ cokz) + c303k;; 


- (V3As | As) cakz; 


(УЗА + As) cake; 


Aiky) + Ao (ει + c2kz) 
cokz) + c303kz3 

Aa3ky) + Ao (ει + ος.) 

АК») + Ао (ει + сәк.) 


(УЗА + As) cake; 
(УЗА5 + Ав) cake; 


(caT'1,0 


сзГ1,з 


с2Гә,о — с2Го,з) (ke + ky) 4 
(Hs, Re} ; (Rs, Rs} с1Го,о =F > оз Lo (cii ke | ci, 3k? 


Е cis k2) + (с2Гла 


Е сзГ2,0 + c312,3) (Κα — ky) — 
- [1 + i) (ca + 162) (Po „К+ + Τι κ.) + h.c.] ; 
сзГ1,2) (kz. = hu) sir 


(cal 0,1 
{Р;, Rs} , {Rio} ; с1Го,о T 


csT'o,2 


21 ο F'íociks + [c2 (Г1,о + Гіз) — сз (Гә,о + Г2,з)] (Κα + ky) + 
[c2 (Гоо — P2,3) — сз (Гуо — T1,3)] (ke — ky) + [(1 + š) (ο 


свГз,1 + стГз,2) ks ky; 


ica) (T2,+k+ — ГК) + h.c]; 


{R1}, {R2}; oo [σι + сә (Κα + ky)] + сзоз (k; + ky); 

Un], Uis); oo [οι + сә (Κα + ky)] + сзоз (Κα + ky) + e501 (ks — Κυ); 
{Ri}, {Ва}; oo [οι + c2 (Κα + ky)] + сзоз (ka + ky) + с5сво1 К; 
{R2}, {R3}; со [οι + сә (k, + ky)] + сзоз (k; + ky) + cscsoik;; 
{Ro}, {Ва}; oo [οι + сә (k, + ky)] + сзоз (k; + ky) + сту (ke — Κυ); 
(is) {Ra}; oo [οι + c2 (Κα + ky)] + сзоз (k; + ky); 

{R2}, (Ray; oo [οι + ο (Κα + ky)] + сзоз (ka + ky) + c5csoik;; 
{R2}, {R6}; oo [c1 + c2 (Κα + ky)] + сзоз (ks + ky); 

{R2}, {Rs}; oo [οι + сә (k, + ky)] + сзоз (k; + ky) + сту (ke — ky); 
{Аа}, {R6}; oo [ει + сә (Κα + ky)] + сзоз (ks + ky) + e501 (ks — Ку); 
{Аа}, {Rs}; oo [σι + сә (Κα + ky)] + сзоз (k; + ky); 

{Rs}, {Rs}; oo [ει + сә (k; + ky)] + c303 (ka + ky) + cscsoik;; 

; (Jio, Ra}, (Ho, Re}; с.Го,о + У, оз ГьосьлЁ» + k; (Гі + сзГ1,2) + ky (саГо + с5Го,2 + свГз,1 + стГз,2); 
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Га; (02,1003), {C22|440}, (1]3 30), 7; Centrosymmetric; without SOC 


Г; Rs; 
Rio; 

M; Ro; 

Rau; 
Tao; 
Ria; 

Z; Ro; 
Rau; 
Πιο; 
Ria; 

A; Rio; 
Rau; 
{В12, Рз}; 

В; Rs; 

Tao; 

X; Rs; 
Tao; 

A; Rs; 

V; {Ri, Ra}; 
{ Re, Ёз}; 
Rs; 

S; Rs; 

Y; Rs; 

T; Rs; 

W; {Βι, Ва}; 
{ Ro, Ra}; 


σι 


C100 + cə2o2k;; 
+ c2(kz + kj) + сзк2] 
€100 + c203k;; 
+ c2(kz + k2) + esk?] 
+ c2(kz + k?) + c3k?] 
+ c2(kz + kj) + c3k?] 


C100 + C202ky; 


C100 + c202ky; 


C100 + c202ky; 


C100 + c202ky; 


οι 
a 
E 
οι 
[e 
(e 
(οι 
(οι 
( 


σι 


+ ο. (k2 + k?) + cak2| 
+ c2(kz + k?) + c3k?] 
+ c2(kz + k?) + esk?] 
+ c2(kz + kj) + c3k?] 
+ c2(kz + kj) + esk?] 
+ c2(kz + k?) + c3k?] 
+ c2(kz + kj) + c3k?] 


Oo + cA ks Кус T cs (k2 τ k2)03; 


σο T CA ks ky01 => cs (k2 .. к2)оз; 
со + сдсзЕь ky; 
σο T СдсзЕь ky; 
Oo + c403kzky; 
σο”-τ Οσα ky ky; 


со + c403 (k2 = ka); 
Oo + c103(k2 — К); 


со + CcA02 Κα ky kz; 


σο T C402 Κα ky kz; 
Го,о + caV0,2kz + Уз [ci 2 i okzky + cali a (k2 — k2)] ; 


C2 k; C3 k2 


ку) 
k2 + k2) 
k2) 
k2) 


г cokz)oo Sp c303ky; 


ji 
T 
+ c2kz)00 + сзсз; 


) 
+ cokz)oo + (σασι 
) 


- cokz)oo + (σασι 


cak2] со + 650! ks ky + своз(к2 — kz); 
cak2] со + (e501 + свог) Ку; 

cak2] со + (C501 + сво2)К»ьКиу; 

cak2] то + c501keky; 


ca (k; | ky)] со | C403(k, — ky) + c301kz; 


C403) ky; 


C403) ky; 


668 


202102.00016v1 


chinaXiv 


669 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {Rs}; 
{R2}, {Ва}; 
{R3}, {R4}; 

U; {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2} , {R3} ; 
{R2}, {Ва}; 
is) {R4}; 

A; {R1}, {R2}; 
{R1}, {R3}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{R2}, {Rs}; 
{R2} , {R4}; 
{R2}, {Rs}; 
{R3}, {R4}; 
{Rs}, {Rs}; 
{R4}, {R5}; 


V; Un, Ra}, {Rs}; 


(f, Ва} Й (fs, Вз} ; 
(fis, Ез} Й (Hs); 


Ey {R1}, {R2}; 
{R1}, {R3} ; 
im). {Ra}; 
{R2} , {R3} ; 
{R2}, {Ва}; 
{R3}, {R4}; 


со (сі + c2ky) + c303ky; 

со (ει + c2ky) + c303ky + c501kz; 
со (сі + c2ky) + сзозКу + ссі Ка; 
со (ει + c2ky) + c303ky + c501kz; 
со (сі + c2ky) + c303ky + c501kz; 
со (c1 + c2ky) + c303ky; 

со (сі + c2ky) + c303ky; 

со (ει + c2ky) + c303ky + c501kz; 
со (сі + c2ky) + сзозКу + соіа; 
со (сі + c2ky) + c303ky + c501kz; 
со (сі + c2ky) + c303ky + c501kz; 
со (c1 + c2ky) + c303ky; 

oo (ει + cakz) + c303kz; 

oo (ει + cək;) + c303kz; 

со (ει + сок.) + c303kz; 

сз (Ask, — Ark 

со (ει + c2k2) + c303kz; 

со (ει + c2k2) + c303kz; 

сз (АК. + Αι) + Ao (ci + 

со (ει + cək;) + c303kz; 

сз (Α1 Κα + Аку) + Ao (ει 4 


сз (Aik, — АзК») + Ао (ει 4 


οι Го,о 4 
сз [(Гл,о + Газ — Too + Г2,з) ke + (“Гіл 
Γ Σ-ο)8 Lo (eia k; + G; ος + ci 3?) + [(αιΓο, + + о2Гз,+) krky + азГ1,+ (k — &;) + h.c.] 
H 2-85 Ti oci kz + c2 {Γι — Г1,2 — V2,1 + T 2,2) К» 


+Ii2— Гә. — Г2,2) ke + (T1,0 + Гиз — P2,0 + Г2,з) ky]; 


οιΓοιο d 

с1Го,о 4 

ca [(Г1, 

со [οι + c2 (ke + ky)] + сзоз 
со [οι + ο) (ka + ky)] + сзоз 
со [οι + c2 (ke + ky)] + сзоз 
со [οι + ο) (k; + ky) 

со [οι + сә (Κα + ky)] + сзоз 
со [οι + сә (Κα + ky)] + сзоз 


( 
( 
( 
€303 (k, + ky 
( 
( 


Е cokz) + (УЗАь + Аз) cakz; 


Е cokz) + (УЗА + As) cakz; 
- cokz) + (V3As + As) cake; 
НУ оз οστό, + сә [(T1,0 – Газ 7 2,0 – Гоз) ke + (—Г1 + Г1,2 + T24 


Гә) ky] + 


ke + ky 
ke + ky 


D1,2 + P21 + Г2,2) Ку]; 


(Г.о = Газ — Гә,о — Гә,з) ky] + 


η 


+ ορσι (Κα — ky); 


Κα T ky) + C5C501Kz; 


+ cscso1k;; 


ky T ky) + C501 (kz — ky); 


ke + ky); 


H 


W; (Ri, Ra}, (Ro, Πα}; οι Гоо + 3 cdd Loc; ik; + ke (oT, + сзГ1,2) + ky (οιΓο + с5Го,2 + с6Гз + стГз,2) ; 
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SG 138 
Га; {04.1005 }, {C22|440}, {11444}, T; Centrosymmetric; without SOC 
Г; Rs; [ει + cə (k2 + ky) + esk2] σο + cakekyou + cs (k3 — К2)оз; 
Rio; [ει + cə (k2 + ky) + esk2] σο + сак. Куст + cs (k2 — К2)оз; 
M; Ro; [ει + e (κά + ky) + cak2] оо + cas ks ky; 
Вы; [οι T cə (k F 13) == cak?] со + C403 ks ky; 
Fra; [ει + с2(К2 + ky) + cak2] σο + caos ks ky; 
Раа; ει + с2(к2 + k2) + eak2] со + созк. Ку; 
Z; Rs; ει + со(Е + ky) + csk2] со + сабзК»Ку; 
Ru; €100 + €203k;; 
faa; [ει + eo (k2 + ky) + сзк2] оо + caos ks ky; 
Ria; C100 + €203k;; 
А; {Rs,Ro}; [οι + ca(kz + ky) + csk2] оо + (саст + C502) koky; 
{Rr, Rs); [cr + co(k2 + k2) + csk2] оо + (слот + e502) Κεφ; 
Во; [ει + с2(К2 + ky) + cak2] оо + caca ks ky; 
{Ris, Ric}; [ει + cə (k2 + ky) + esk2] со + (οισι + C502) kaky; 
{Riz, Ris}; [οι + со(Ё + 02) + cak?] со + (εισι + 502) kaky; 
Ноо; [ει + cə (k2 + ky) + cak2] оо + caa ks ky; 


В; {Рә, Rio}; Гоо + caV'3,1ke + cao 2k; ЬУ, cial iaky; 


X; Rs; C100 + C202ky; 
Rio; C100 + C202ky; 
U; Rs; (οι + c2k;)oo + cg02ke + caoikz; 
A; Rs; [ει + c2k; + сз(К2 + ky) + cak2] со + ο5σι Κε Ку + своз(К2 — ky); 
V; {Ri, Ra}; [οι ek. єз(К + k2) cak2] со + (6501 + €s02)k; ky; 
{Π2, Ёз}; [с сак, + сз(К2 ke) саЁ?] со + (6501 + Coda) kaky; 
Rs; [ει + ск. + c3 (k2 + ky) + cak2] σο + сьо1КьКи; 
Y; Rs; (οι + Cokx)o0 + c303ky; 
T; {R2, Rs}; (cı + cakx)oo + (c301 + сасг) ky; 
{84,6}; {οι + cəkx)oo + (ca01 + c402) ky; 
W; {R1, Ra}; (οι + cək;)oo + (σασι + c402) ky; 
{В2,Вз}; (ει + cək;)oo + (e301 + C402) ky; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2} , {Rs}; 
{R2}, {Ва}; 
{R3}, Uu: 

A; {R1}, {R2}; 
{R1}, Us) 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
{R2} Un; 
{Ro}, {Rs}; 
{Rs}, {Ra}; 
{Аз}, {R5}; 
{Ra}, {Rs}; 


V; (Ri, Ra} з {Rs}; 


(f, Ra} Й (fis, Ез} ; 
(fis, Ез} Й {Rs}; 


> {R1}, {R2}; 
{Ri}, {Rs}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
5; 482}, {Ва}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Ro}, {Rs}; 


T; {Re,Rs},{Ra, Re}; с1Го,о 4 
W; (Ri, Ra}, (Ho, Ёз}; с1Го,о 4 


00 (οι + coky) + c303ky; 
00 (οι | coky) c303ky C501kz; 
00 (οι | coky) c303ky ορσικα; 
σο (οι | coky) c303ky 050! Κα; 
σο (οι T coky) c303ky C501kz; 
σο (οι + coky) + c303ky; 
со (οι + cokz) + cg03kz; 
со (ει + cakz) + сзозЕ,; 
со (ει + c2k2) + c303kz; 


C3 (Ask, = Aik 
со (c1 + со.) + c303kz; 
00 (οι + cokz) + c303kz; 


00 (οι + cokz) + c303kz; 
C3 (Aik, + Azky) + Ao (οι Я 
C3 (Aiky — АК») + Ao (ex Я 


> оз Ti oci 1k + c2 [(Гло — Газ — Too — E2,3) ke 4 
Н Газ — Το + Г2,3) ke + (-T14 


Е η. Lo (Giake + G; оК? + ciak?) + [(олГо,+ + о2Гз,+) ΚαΚῳ + азГ1,+ (k2 = E) + h.c.] 


H 22585 T; oci 1kz + сә {Γι — L1,2 — Toi + Г2,2) k, 4 
сз (Γι + Г1.2 — Toa — Г2,2) ke + (Гл + Газ — Г2,о + E253) Κυ]; 


с1Го,о + 
сз (Γιο 4 
с1Го,о d 


с1Го,о 4 


σο 
σο 
σο 
σο 
σο 
σο 
σο 
σο 


σο 


σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 
σι 


σι 


H cakz) + (ИЗА 4 


H coke) + (ИЗА 4 
- cokz) + (УЗА 4 


Г Аз) cakz; 


Г Аз) c4 kz; 
Г Аз) c4 kz; 


(Tia + Ti,2 + T24 


Γιο + Гә +T2,2) Κυ]; 


k 
k 


(Г.о = Газ — Гоо 


y (CaVo,1 + с5Го,2 + свГзл + стГз,2); 
y (CaVo,1 + с5Го,2 + свГз + с7Гз,2); 


c2 (ke + ky)| + сзоз (Κα + Ку); 

сә (ka + ky)] + сзоз (k, + ky) + сБот (kx — ky); 
ο) (Κα + ky)] + сзоз (Ks + ky) + сѕсѕо1 κα; 

сә (ka + ky)] + сзоз (Ks + ky) + cscsoik;; 

ο (Κα + ky)] + сзоз (kz + ky) + e501 (Κα — ky); 
ο (Κα + ky)] + сзоз (k, + Κυ); 

c2 (Κα + ky)] + сзоз (kz + ky) + cscsoik;; 

сә (Κα + ky)] + сзоз (ke + Κυ); 

ο (ke + ky)] + сзоз (kz + ky) + e501 (Κα — ky); 
сә (ka + ky)] + сзоз (k, + ky) + 6501 (kx — ky); 
02 (Ё + ky)] + сзоз (k; + ky); 

ο) (ke + ky)] + сзоз (k, + ky) + escsoikz; 

F оз Vi,ociake + k; (caV1,0 + сзГ2,з) 

г 2 853 Loc; ak; + Κα (ο νι caT1,2) 


Г2,2) ky] + 


T2,3) ky] + 
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SG 139 


Го; {C$ |000}, {C22|000}, {Π|000}, 7; Centrosymmetric; without SOC 


Г; Rs; [er + cə (k2 


( у) + сз z] Go + сак ус + cs (k2 k2)03; 
Rio; [c1 + cə (k2 + k2) + csk? zl со + сак. Кусі + ¢5(kz — К2)оз; 
Z; Rs [οι + cə(k2 + ky) + esk2] со + сак. Кусі + í k2)03; 
Rio; [ei + e (k2 + ky) + csk2] со + сак. усл + es(k2 — k7)o3; 
Р; Rs; [ει + cə(k2 +k?) + csk2] со + (сак Ку + csk;)oi + св (Ко — К2)оз; 
А; Rs; [а + coke + ca(k2 + ky) + cak2] σο + soi ks ky + своз(К2 — ky); 
V; Rs; [ci + сок. + ca(k2 + Κὴ) + cak2] со + csoikaky + cecs(k2 — ky); 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (су + ск.) + esosk;; 
{Ri}, {R3}; то (ει + eskz) + cacsk;; 
{Ri}, {Ra}; σο (οι + cək;) + caosk;; 
{R1}, {Rs}; cs (Агу — АЁ) + Ao (οι + ск.) + (V3As + Ав) сак; 


{R2}, {R3}; оо 
{R2}, {R4}; оо 


C1 cokz) C303k;; 


C1 cokz) C303k;; 


{R2}, {R5}; сз (Ask, + Αι Κυ) + Ao (ει + cə2k;) 4 (УЗА - As) c4k;; 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
{R3}, {Rs}; cs (Αι Κα + Аку) + Ao (ει + c2kz) 4 (УЗА - As) c4k;; 
{Ra} {BRs}; C3 (Ai ky Ask.) Ao (οι cokz) | (V3As | Аз) cakz; 
V; {Ri}, {R2}; оо (οι + cək;) + c303kz; 
{R1}, {Πα}; оо (οι + cək;) + c303kz; 
{Ri}, {Ra}; оо (οι + eokz) + c303kz; 
{Ri}, {Rs}; cs (Агу — АЁ) + Ao (су + cake) + (V3As + Ав) сак; 
{R2}, {R3}; оо (οι + cək;) + c303kz; 
{R2}, {Ra}; оо (οι + cək;) + caosk;; 
{R2}, {R5}; сз (Ask, + Αι Κυ) + Ao (ει + c2kz) 4 (УЗА - As) c4k;; 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
{R3}, {Rs}; cs (Αι Κα + Аку) + Ao (ει + cə2k;) 4 (УЗА - As) c4k;; 
{Ра}, {Rs}; C3 (Ai ky Ask.) Ao (οι cokz) | (V3As t As) cakz; 
W; {Ri}, {R2}; оо (οι + eokz) + c303kz; 
{Ri}, {R3}; оо (су + cokz) + c303kz + 6501 (ks + ky); 
{R1}, {Ra}; оо (су + cokz) + c303kz + 6501 (ke — ky); 
{R2}, {Πο}; σο (οι + cokz) + c303kz + сту (ke — ky); 
{R2}, {R4}; со (οι + cokz) + c303kz + 6501 (ke + ky); 
{Ёз} ; {Ra} ; 90 (c cak;) C303k;; 
У; {Ни}, {R2}; co (си + coke) + сзозКь; 
{R1}, {R3}; оо (σι + с2К») + сзозК» + eso ky; 
{R1}, {R4}; oo (σι + coke) + σασαΐα + c401kz; 
{R2}, {R3}; оо (су + coke) + c303ke + cami Ка; 
{R2}, {R4}; оо (ει + coke) + esos + es01ky; 
{R3}, {Ra}; со (сі + coke) + сзозКа; 
Е; (Ri), {Πο}; до (су + coke) + esosks; 
{Ri}, {R3}; оо (сі + coke) + сзозКа + esoiky; 
{Ri} , {Πα}; σο (οι + coke) + c303k2 + c401kz; 
{R2}, {R3}; оо (сі + coke) + сзозКа + c401kz; 
{R2}, {R4}; оо (ει + coke) + esos + σοσι ky; 
{R3}, {Βα}; со (сі + coke) + сзозКа; 
Q; {Ri}, {R2}; оо (c1 + coke) + сзозК» + σι (csk; + σοκ); 
A; {R1}, {R2}; σο [ει + сә (ke + ky)] + сзоз (k, + ky); 
{R1}, {R3}; оо [ει + ο) (kz + ky)] + сзоз (Ke + ky) + e501 (Κα — Κυ); 
{Ri}, {Ra}; со [οι + сә (Κα + ky)] + сзоз (Κα + ky) + cscsoik;; 
{R2}, {R3}; оо [σι + сә (ke + ky)] + сзоз (ke + ky) + c5c501kz; 
{R2}, {Ва}; оо [οι + с (Κα + Ку 0303 (kx + ky) + cso1 (Κα — ky); 
{R3}, {Πα}; оо [σι + c2 (ke + ky)] + сзоз (Κα + ky); 
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U; {R1}, (Ho) ; оо [οι + сә (k; + ky)] + сзоз (Κα + ky); 
{Ri}, {Аз}; оо [ει + сә (Κα + ky)] + сзоз (k; + ky) + сту (k, — ky); 
{Ri}, {R4}; оо [οι + ο) (Κα + ky)] + сзоз (k; + Ки) + cscsoik;; 
{R2}, {R3}; σο [ει + ο) (Κα + ky)] + сзоз (k; + Ки) + cscsoik;; 
{R2}, {R4}; оо [ει + ο) (Κα + ky)] + сзоз (k; + ky) + e501 (k, — ky); 
{Аз} ‚ {R4}; до [ει + c2 (ks + ky)] + сзоз (Κα + ky); 
У; {R1}, {R2}; со [ει + c2 (kz — ky)] + озсз (Κα — ky); 
{Ri}, {R3}; оо [οι + сә (k; — ky)] + озсз (k; — ky) + esci κε; 
{R1}, {R4}; со[а + сә (k; — Κυ)] + озсз (Κα — Κυ) + 501 (ke + ky); 
{R2}, {R3}; со[а + сә (k; — Κυ)] + озсз (ke — Κυ) + e501 (ke + ky); 
{R2}, {R4}; со[а + сә (k; — Κυ)] + озсз (Κα — ky) + csoik;; 
{R3}, {R4}; σο [су + сә (k; — Κυ)] + озсз (Κα — ky); 
SG 140 
5: {0110}, (02,000), (7|2 20), 7; Centrosymmetric; without SOC 
I5 Rs; [ει + ea(K2 + ky) + es k2] со + сак Кусі + es(k2 — К2)оз; 
Rio; [ει + ea (K2 + ky) + csk2] со + cakekyou + es(k2 — К2)оз; 
N; Bs; σισο + (cake + cak;)o2; 
Z; Rs; [ει + eə (k2 + ky) + csk2] со + сак Кусі + es(k2 — К2)оз; 
Tao; [ει + с2(2 + ky) + csk2] со + сак Кусі + es(k2 — К2)оз; 
P; (Fa, Ra}; οισο + (6201 + οσο) kz; 
{R2, Ёз}; слоо + (ο2σι + сзсз) kz; 
Rs; c100 + c201E;; 
A; Rs; [ει + cokz + сз(К2 + k2) + cak2] со + eso ks ky + своз(К2 — ky); 
V; Rs; [ει + coke + сз(К2 + ky) + cak2] со + csoikaky + своз(к2 — ky); 
Q; (Ri, Πο}; (ει + coky)oo + Y (cika + cik;)oi; 


674 


675 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (су + cək;) + сзозК:; 
{R1}, {Πα}; оо (οι + cək;) + c303kz; 
{R1}, {R4}; оо (οι + cək;) + c303kz; 
{Ri}, {Rs}; es (Ask, — Aika) + Ao (c1 + ек.) + (УЗА + As) cake; 


{R2}, {R3}; co 
{R2}, {R4}; оо 


οι + cokz) + c303kz; 


σε 


οι + cok; ) + сзозЁь; 


{R2}, {R5}; сз (А26. + Aik,) + Ao (οι + ekz) + (V3As + Ав) cakz; 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
{Вз}, {Rs}; cs (Ark; + Azky) + Ao (οι + cakz) + (УЗА + Ав) саб; 
{Ra} {Rs}; сз (Aik, — Azka) + Ao (ει + ек.) + (V3As + As) cake; 
V; (Ba), {R2}; оо (су + ск.) + c303kz; 
{R1}, {Πα}; оо (οι + cək;) + c303kz; 
{R1}, {R4}; оо (οι + cək;) + c303kz; 
{Ri}, {Rs}; es (Azky — А.К.) + Ао (ει + ekz) + (V3As + Ав) cak;; 
{R2}, {Ез}; оо (οι + с2К.) + c303kz; 
{R2}, {R4}; оо (οι + cək;) + c303kz; 
{R2} , {R5}; сз (Ask; + Азу) + Ao (οι + cakz) + (V3As + As) саб; 
{R3}, {R4}; оо (οι + cək;) + c303kz; 
{Ез}, {Rs}; сз (Ake + Ао) + Ao (οι + ск.) + (V3As + Ав) cake: 
{Ra}, {Rs}; сз (Алу — Azke) + Ао (с + са») + (УЗА + Ав) cake; 
W; {R1}, {R2}; σο (су + ск.) + σασαΚα; 
{R1}, {Πα}; оо (су + с2К.) + c303kz + e501 (Ка + ky); 
{R1}, {Ra}; оо (су + cək;) + c303kz + 6501 (ke — ky); 
{R2}, {Πο}; σο (οι + cokz) + c303kz + сту (ke — ky); 
{R2}, {Ra}; оо (су + ο2Κα) + c303kz + 6501 (Κα + ky); 
{Ёз} ; {Ra} ; 90 (c cak;) C303k;; 
У; {Ни}, {R2}; co (си + coke) + сзозКь; 
{R1}, {R3}; оо (σι + с2К») + сзозК» + eso ky; 
{Ri}, {Ra}; со (су + coke) + c303ke + οισι Κα; 
{R2}, {R3}; оо (σι + с2К») + сзозК» + c401kz; 
{R2}, {R4}; оо (су + coke) + сзозКе + esci ky; 
{R3}, {Ra}; со (сі + coke) + сзозКа; 
Е; {R1}, {Πο}; оо (су + coke) + сзозКа; 
(Ri) (Ra) ; оо (су + coke) + сзозКь + csoiky; 
{R1}, {Ва}; оо (сл + coke) + сзозКе + caoikz; 
{R2}, {R3}; оо (сі + coke) + сзозКа + c401kz; 
{R2}, {Ra}; оо (c1 + coke) + сзозКа + c501ky; 
(Ha) , {Ва}; оо (сл + coke) + c303ka; 
A; {R1}, {R2}; со [οι + сә (Κα + ky)] + сзоз (Κα + Κυ); 
{R1}, {R3}; оо [ει + сә (ke + ky)] + сзоз (ke + ky) + сво (Κα — ky); 
{Ri}, {Ra}; оо [οι + сә (k; + ky)] + сзоз (k; + ky) + cscsoik;; 
{R2}, {R3}; оо [ex + сә (ke + ky)] + сзоз (ke + ky) + cscsoik;; 
{R2} , {Ва}; σο [ει + сә (Κα + ky C303 (kx + ky) + ο5σι (ks — ky); 
{R3}, {Ra}; σο [οι + c2 (k; + ky сзоз (ke + Κυ); 
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U; {R1} , {R2}; со [οι + c2 (Κα + ky)] + сзоз (Ke + Ку); 
{R1}, {R3}; оо [οι + сә (k; + Κυ)] + сзоз (Κα + Ки) + c501 (Κα — ky) ; 
{R1}, {R4}; оо [οι + ο) (k; + k;y)] + сзоз (Κα + ky) + c5c501kz; 
{R2}, {R3}; оо [σι + c2 (ke + Κυ)] + сзоз (Κα + ky) + cscsoikz; 
{R2}, {R4}; со[а + сә (k; + ky)] + сзоз (Kx + ky) + сво (ks — ky); 
{R3}, {Ra}; оо [οι + c2 (Κα + ky)] + сзоз (ke + ky); 

У; (£i) {R2}; σο [си + сә (k; — ky)] + сзсз (ks — Κυ}; 
{Ri} {R3}; оо [οι + сә (k; — Κυ)] + озсз (Κα — Ки) + eso1kz; 
{R1}, {R4}; со[а + сә (k; — Κυ)] + озсз (Κα — Κυ) + cso1 (ke + ky); 
{52}, {R3}; до [ει + сә (Κα — ky)| + сзсз (k; — ky) + €501 (ke + ky); 
{R2}, {R4}; со[а + сә (k; — Κυ)] + озсз (Κα — ky) + eso1kz; 
{R3}, {R4}; со[а + сә (k; — Κυ)] + озсз (Κα — ky); 
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16. SG 141-150 


SG 141 
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Ty; {61640}, {С2.| 50}, (1| 1 30), 7; Centrosymmetric; without SOC 


Г; Hs; [ει + eo (K2 + №) + esk2] со + сак. Кусі + es(k2 — К2)оз; 
Rio; [οι + ea (k2 + k?) + сзЁ?] со + сак. Кусі + es(k2 — ky)os; 
X; Rs; сісо + οσο (k, + ky); 
Rio; спосо + c202(ke + ky); 
Z; Ro; [а + cə(k2 + Ку) + c3k?] со + сасз(К2 — ky); 


1; C100 + c2o2k;; 


2; 1а + с2(К2 + k?) + cak2 со + c403(k2 — k2); 


R 

R 

Ria; ε1σο + c202k;; 
Tas; οισο + σα(σα Κα + σι Κυ); 
R 


4; €100 + со (02 ks + σι εφ); 


А; Rs; [οι + сок, + es (K2 + ky) + cak2] со + eso ks ky + своз(К2 — kz); 
Vi Rio; [ει + cokz + es (k2 + ky) + cak] со + csoikaky + своз(К2 — ky); 
W; Rs; (ει + cək;)oo + caca (ks — ky) + cana (Ks + ky); 
U; Rs; [ci + cə(k; + ky)] со + cso3(k+ — ky) + εἰσι ἷκε; 
Y; Rs; [а + с2(Кь — ky)] со + caoi(k; + ky) + cac3k;; 
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Accidental degeneracies on high symmetry line 


А; {Ri}, (Ro); 


Q; 


Un) {Вз}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {R5}; 
{Ra}, {R5}; 


{Ro}, {Πιο}; 


{Re}, {R7}; 
{Re}, {Rs}; 
{Re}, {Ro}; 
{R7}, {Rio} ; 
{Rr}, {Rs}; 
{Rr}, {Ro}; 
{Rs}, {R10}; 
{Rs}, {Ro}; 
{Ro}, {Rio} ; 
{R1}, {R2}; 
Un) {Rs}; 
im). (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 


lay {R2}; 
{R1}, {R3}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R2}, (Ray; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{R1}, (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 


со (ει + Cokz) + c303kz; 
со (ει + сәЁ„) + c303kz; 
со (ει + cakz) + c303kz; 
сз (Azky — Aike) + Ao (ει + ekz) + (V3A5 + Ав) cake; 
со (ει + с2К.) + c303kz; 
oo (ει + c2k;) + c303kz; 
сз (A2k, + Ау) + Ao (ει + ekz) + (УЗА5 + Ав) cake; 
oo (ει + cakz) + сзозК.; 
сз (Aik, + Aək,) + Ao (ει + ekz) + (V3A5 + Ав) cake; 
сз (Аку — АК») + Ao (ει + ekz) + (УЗАь + As) cak;; 
cs (АК + Arky) + Ao (ει + ekz) + (УЗАь + As) c3kz; 
oo (ει + c2k;) + c303kz; 
со (ει + Cokz) + сзозЕ,; 
со (ει + с2К.) + c303kz; 
cs (Аку — Aike) + Ao (ει + ekz) + (УЗАв + As) c3kz; 
со (ει + сок.) + cscsk;; 
со (ει + Cokz) + c303kz; 
cs (Аку — АК») + Ao (ει + ekz) + (УЗАь + As) esk;; 
со (ει + cokz) + c303kz; 
cs (Arka + АэКу) + Ao (ει + ekz) + (УЗАь + As) c3kz; 
со (οι + coke) + c303kz; 
oo (Οι + Coke) + сзозКа + c501ky; 
со (сі + с2К») + e303 ks + c401kz; 
со (ει + cək;,) + cacsk, + c401kz; 
со (σι + cə2k,) + сзозКь + c501ky; 
со (сі + Coke) + e303ks; 
со (сі + ουκ) + c303kz; 
со (σι + cə2k,) + сзозКь + C501 ky; 
со (ει + ουκ) + e303 ks + c401kz; 
со (ει + οκ) + cacsk, + c401 Κα; 
со (сі + с2К») + caocsk, + csoiky; 
со (οι + coke) + c303kz; 
со (οι + с2К») + сзозКа + σι (csk; + свк.) ; 
со [οι + c2 (k; + ky)] + сзоз (Κα + Ку); 
oo [ει + сә (kx + ky)] + сзоз (Κα + ky) + c501 (ka — Ку); 
со [οι + c2 (k; + ky)] + сзоз (Κα + Ки) + c501kz; 
oo [οι + сә (kx + ky)] + сзоз (k; + ky) + c501kz; 
oo [ει + сә (kx + ky)] + сзоз (k; + ky) + 501 (Κα — Ку); 
oo [ει + сә (kz + ky)] + сзоз (k; + ky); 
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SG 142 


Tç; {ΟΕ|100}, (C2.|3 40}, {11000}, 7; Centrosymmetric; without SOC 


Г; Rs; 
Tao; 

N; Rs; 

X; Rs; 
Tao; 

Zi Ro; 
Ru; 
Πιο; 
Ria; 

Р; (Ras, Ria}; 

A; Rs; 

V; Rio; 

W; Rs; 

Q; {Πι, Ro}; 

U; Rs; 

Y; Rs; 


2 


[ει + ea (κα + ky) + csk2] σο + 


[οι c2(k2 | i) cak?] со 4 
€100 + o2(c2k; + сзЁх); 

οισο + С202 (Κα + ky); 

οισο + С202 (ke + ky); 

[οι c2(k2 i) А со 4 
C100 + C203k;; 

[οι со(Е? i cak?] со 4 
C100 + C202kz; 


m cA ks Кусі τ ces (k2 = k2)03; 


+ сак. Кусі + es(k2 — k2)os; 


- c403(k2 = 02); 


- сасз(К2 — ky); 


с1Го,о + c2 (Гз,2К» + Гоу) + сз (T'2 ok, — Ταν) 


+ca (Г1,о + T2,3ky) + kz (cai — с6Г2,1); 


[ει + ск. 4 


ca (k2 | k2) | cak2] Go + 655! Е Ку + своз(к2 — k2); 


ho + сѕс1К. Ку + своз(к2 — ky) 


σι 


( 4 
( 4 


σι 


Е cək;)oo 4 


[ 
[ 


ΟἹ + coə (kx 


Е сзо1 (Ks + ky) + caos (kz — ky); 
- coky)oo + У (ель + cik;)oi; 

οι + со (К + ky)] со 
ky)] оо 


c303(ke — ky) + c401kz; 
0301 (kx + Ку) "E C403k;; 
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Accidental degeneracies on high symmetry line 


А; {R1}, {В2}; σο 
{R1}, {R3}; оо 
Un). (Ray; оо 
{Rı}, {Rs}; cs 
{R2}, {R3}; σοί 
{R2}, (Ray; σοί 
{R2}, {Rs}; сз (Ask; + Arky) + Ao (οι + сок.) + (УЗА5 + As) cake; 
{R3}, (Ra) ; оо (сл + cokz) + cscsk;; 
(Fa) {Rs}; сз (Aik; + Azky) + Ao (σι + eakz) + (УЗАь + As) сак; 
{Ra}, {Rs}; сз (Aiky — Ак) + Ao (οι + cokz) + (УЗАь + Ав) cakes 
{Re}, {Rio}; cs (АК. + Arky) + Ао (οι + сок.) + (УЗАз + Ав) cake; 
{Re}, {R7}; оо (сл + eokz) + cscsk;; 
{Re}, {Rs}; оо (су + с2К.) + c303kz; 
{Re}, {Πο}; оо (сл + с2К.) + cscsk;; 
{R7}, {Γιο}; cs (АзКу — Ал К») + Ao (οι + cokz) + (УЗА + Ав) csk;; 
{R7}, {Rs}; σοί 
{Ат}, {Rə}; σοί 
(Rs), {R10}; cs (Aik; — Azke) + Ao (c1 + 22) + (ИЗА + As) сз; 
{Rs}, {Ro}; оо (су + с2К.) + c303kz; 
{Ro}, {Rio}; cs (Aik, + АзКу) + Ао (οι + cokz) + (V3As + Ав) сзК.; 
У; {В:},{Е2}; оо (с + coke) + сзозКь; 
{Ri}, {R3}; оо (си + coke 
{Ri}, (Rayi оо (сл + coke 
{R2}, {R3}; оо (Οι + coke 


Οι + cokz) + сзозЕ,; 


οι + cokz) + c303kz; 


οι + cokz) + c303kz; 


( 
( 
( 
( 


Ask, Aik;) + Ао (οι t cokz) | (УЗА | As) cakz; 


сл + cokz) + c303kz; 


οι + cokz) + c303kz; 


mS 


σι + cokz) + c303kz; 


сл + cokz) + c303kz; 


+ сзозЁ» + С501Ку; 


+ €303ky + c401Kz; 


| c303kKy c401 kz; 


{Ro}, {Ra}; 90 (e zh Coke + C303 ke + C501 ky; 
{R3}, {R4}; оо (сл + ο Κα) + сзозКа; 
+ 6βσα Κα; 


{R1}, {R3}; оо (ει + coke 
{R1}, {R4}; оо (сл + coke 
{R2}, {R3}; σο(ει + coke 
{R2}, {R4}; оо (си + coke 
{R3}, {R4}; оо (с + coke 


| c303kKy C50 ky; 


+ c303ky + c401Kz; 


| сзсз c401 kz; 


+ сзозК + σβσι ky; 


) 
) 
) 
) 
) 
Е; {Ri}, {R2}; оо (си + coke) 
) 
) 
) 
) 
) 


A; {R1}, {R2}; оо [οι + c2 (Ke + ky)] + сзоз (Ke + ky); 
{R1}, {R3}; оо τοι + сә (ks + ky)] + сзоз (Ka + ky) + cso1i (k; — Κυ); 
{Ri}, (Ra) ; оо τοι + сә (ks + ky)] + сзоз (ke + ky) + csoik;; 
{R2}, {R3}; оо τοι + сә (Κα + k,)] + сзоз (ke + ky) + csoik;; 
{R2}, {Ра}; оо [οι + сә (ks + ky)] + сзоз (k; + ky) +501 (k; — Κυ); 
{R3}, {R4}; оо τοι + сә (Κα + ky)] + сзоз (Κα + ky); 
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SG 143 


Ta; {СУ 1000), T; Non-Centrosymmetric; without SOC 


681 


Г; (Ho, Ез}; [ei + cə(k2 + №) + csk2] oo + слозЁ + [c+ (on ks k- + ask) + h.c.] ; 
A; (Ho, Ез}; [ει + cə (k2 + ky) + esk2] оо + саозК. + [o.c (on ks k- + azk?) + А.с.) ; 
Accidental degeneracies on high symmetry line 

A; {Ri}, {Ro}; 00 (c cokz) c303kz C5 (oik; — coke y+ C6 (с ks + o2ky ); 
{Ri}, {R3}; 00 (c cokz) c303kz + 65 (о2К» + oiky ) + ce (с kz — o2ky ); 
{R2}, {R3}; σο (c cokz) c303kz C5 (oik; — coke y+ св (с Κα + o2ky js 

P: {Ri}, {Ro}; σο (ο cokz) c303kz C5 (oik; — ook y+ ce (с kz + o2ky Js 
{R1}, {R3}; оо (су + ekz) + сзозК. + cs (o2 ks + oiky) + св (σι Κα — ozky) ; 
{R2}, {R3}; оо (су + cək;) + сзозК. + cs (oiky — ozke) + ce (о1К» + o2ky) ; 

SG 144 

Гь; (C3 1002}, 7; Non-Centrosymmetric; without SOC 

Г; (Ho, Ез}; [ei + cə (k2 + ky) + esk2] оо + слозЁ + [o.c (on ks k- + azk?) + А.с.) ; 

A; (Ho, Ез}; [ει + cə (k2 + ky) + esk2] оо + саозК. + [o.c (on k;k_ + azk?) + h.c.] ; 

Accidental degeneracies on high symmetry line 

A; {Ri}, {Ro}; 00 (c сЕ.) c303kz C5 (cik, — σοΚα ) + C6 (σ ky + ook, js 
{Ri}, {R3}; Со (с cokz) c303kz C5 (cake + cik, y+ с (с kz — 03k, J: 
{R2}, {R3}; оо (су + cokz) + сзозК. + cs (o1ky — сок.) + св (σι κα + 02k); 

Р; {Ri}, {R2}; σο (ο cokz) c303kz C5 (oik; --σοΚα )+ ce (с [an + o2ky ); 
{Ri}, {R3}; σο (ει + ekz) + сзозК. + es (Cake + oiky) + св (cik, — o2ky); 
{R2}, {R3}; оо (су + cək;) + c303k2 + cs (oiky — ozke) + ce (о1К» + o2ky) ; 

SG 145 

Гь; (C3 1002}, 7; Non-Centrosymmetric; without SOC 

Г; (Ho, Ез}; [ei + cə (k2 + №) + esk2] оо + слозЁ + [o.c (on ks k- + а2КЗ.) + А.с.) ; 

А; (Ho, Ез}; [ει + cə (k2 + №) + csk2] оо + слозЁ + [σε(αιΚες.. + аг) + h.c] ; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; co 
{Ri}, {R3}; co 
{R2}, {R3}; оо 

P; {Ri}, {R2}; co 
{R1}, {R3}; co 
{R2}, {R3}; co 


ς cok; c303kz C5 oiky — сока 


[s coke c303kz Cs (02 ks + oiky ; 


) 
) 
σι [ία + o2ky) ; 
) 
) 
) 


ει + cok; c303kz + c5 


C C2 kz c303kz C5 5 


с cokz c303kz cs (02 ks + oiky ; 


С cok. c303kz C5 oiky — cok; 5 


SG 146 
Tra; {СУ |000}, 7; Non-Centrosymmetric; without SOC 


Г; (Ho, Ез}; [ei + сә(® + ky) + esk2] oo + саозК. + [c+ (on к.к + azk?) + h.c.] ; 
Z; (Ha, Rs}; [ci + cə (k2 + К) + csk2] со + caosk; + [o+ (oik;k_ + оок) + h.c]; 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо 
{Ri} {R3}; co 
{R2}, {Ез}; оо 

P; {R1} , {R2}; оо 
{R1}, {R3}; co 
{R2}, {R3}; co 


οι + с2К.) + c303kz + cs (с ky — o2kz) - cg (сі ks + ook; 5 


οι + cok; ) + c303kz + ορ 02k; + o1ky | CE σιΚα — o2ky Н 


οι + с2К.) + c303kz + cs (с Ку — oak 


οι + с2К.) + c303kz + ορ | сб (с К + o2k, 


οι + cok; ) + c303kz + ορ 02k; + o1ky | CE σιΚα — σοι ; 


) 
) 
F св (σι Κα + o2ky) ; 
) 
) 
) 


) 
) 
ску — ozke) 
) 
) 


οι + cokz) + c303kz + cs (с Ку — c2kx | cg (сі ks + cooky H 


SG 147 
Гь; {581000}, 7; Centrosymmetric; without SOC 


Г; (Ro, Re); [ει + e(k2 + Κὴ) + esk2] со + [o+ (on ks k- + azk?) + А.с.) ; 
{R3, Rs}; [ει + cə (k2 + k?) + esk2] со + [c (arkzk+ + azk?) + А.с.) ; 

А; {Ro, Re}; [ει + e(k2 + ky) + csk2] со + [9+ (arkzk- + azk?) + А.с.) ; 
{R3, Rs}; [οι + eə(k2 + k3) + cək2] оо + [o4 (on ks k4. + azk?) + h.c] ; 

К; {R2, Ёз}; (οι + cək;)oo + [oio k— + Р.с.) 

H; (R5, Ез}; (ci + сок.) во + [oio k— + h.c.] 

A; (R>), Ёз}; (οι + cəok;)oo + [oio L k_ + h.c.] 

P; (R5, Rs}; (ci + cokz)oo + [oio L k_ + h.c.] 


Accidental degeneracies on high symmetry line 


A; {Ri}, (Ho, Rs}; [(Aa + Ac) сз + Атса + (A2 — Αι) ορ — Азсв] Κα + (Аз — Аз) сз + Asca + (A4 + Ав) сь + Атсв] Ку + 
Ao (ει + с2К.) (V3As As) czkz; 

P; (Fa) (Ro, Ra}; (Аа + Ac) сз + Атса + (A2 — Αι) es — Азсв] К» + [((A1 — A2) сз + Aaca + (Aa + Ae) св + Атсв] ky + 
Ao (οι cokz) (УЗАь Аз) c7k;; 
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SG 148 
Г»; (Sd |000}, 7; Centrosymmetric; without SOC 


Г; (Ho, Re}; [ει + e (k2 + ky) + esk2] со + [o+ (on ks k- + ak) + А.с.) ; 
{R3, Rs}; [ei + e (k2 + k?) + esk2] oo + [o+ (on ksk4. + azk?) + А.с.) ; 

Z; (Ro, Re}; [ει + со(к2 + ky) + csk2] со + [9+ (arkzk- + ook T) + h.c] ; 
{R3, Rs}; [ei + e (k2 + k?) + esk2] oo + [c (on ksk4. + azk?) + А.с.) ; 

A; {R2, Ёз}; (а + cək;)oo + [ono y k_ + h.c. 

P; (R>, Ёз}; (οι + cək;)oo + [αισ-Κ-- + h.c.] 


Accidental degeneracies on high symmetry line 


А; {Ri}, (Ro, Rs}; [(Aa + Ав) сз + Атса + (Ao — Αι) es — Азсв] Κα + [Αι — А») сз + Asca + (Aa + As) cs + Arce] ky + 
Ao (οι cokz) (V3As As) c7k;; 

P; {Ri}, (Ra, Ra}; (Аа + Ав) сз + Атса + (Аз — Αι) сь — Asco] К» + [Αι — A2) сз + Asca + (Aa + Ав) cs + Aves] ky + 
Ао (οι cokz) (V3As As) c7k;; 


SG 149 
Гь; (C7 |000}, (C, 1000}, 7; Non-Centrosymmetric; without SOC 


s Rs; [οι с2(К2 | k2) c3k2] σο + сік. (2c4k, + csk; ) + 03 [са (k2 = k2) + csk; k;] + Cg05k;; 
A; Rs; [ei ca(k2 | m) cak?] со + oik, (264 + cskz) + 03 [ca (k2 = k2) + csk; k;] + Ο6σ9 Κα; 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; co 
{R1}, {R3}; co 
{R2}, {R3}; co 


C cok: c303kz СБ = (ke = 02 ( 
οι + cakz) + сзозк + cs [(301 + V302) ke + ( 


)| 

) За 

ει + cokz) + сзозК» + cs [σι Κα = σο " дү, 
) ke + (Vis - 30 

| 


Р; {Ri}, {Ro}; Oo (С coke c303kz СБ ine kz Uu 02 ky τ H 
{R1}, {R3}; оо (су + сок.) + caosk; + cs [ῶσι + V302) ke + (V301 — 302) ky] ; 
{R2} Я {R3}; Go (С cokz c303kz C5 |01 (κ = 02 (εν E ; 


X; {Ri}, {R2}; оо 
R; {R1}, {R2}; оо 


οι + coke) + c303ka + 35, о: (Ci1ky + ci,2k2); 
) 


οι + coke) + c303ka + У 0% (Cia ky + ci,2kz 


SG 150 
Гь; {CT |000}, {0311000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [οι cə (k2 k?) + cak?] со + cik, (2cak; = c5kz) + σα [ει (k2 = k2) + eskekz| + C602kz; 
$ [οι + cə (k2 + ky) + csk2] со + o1ky(2caka — ορ.) + оз [ca (k2 — ky) + cskzkz] + свсоКь; 


> 
= 


τ C100 + ορ(σι]ες + osky) + C302k;; 


BEN 
g 


; Ёз; οισο + cə(oik, + o3ky) + c302kz; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; co 
{Ri}, {R3}; co 
{R2}, {R3}; co 

P; {В}, {Ra}; co 


(οι + cakz) + c303kz + cs 
( 
( 
( ( 
(Fa) , {Πα}; оо (οι + cək;) + c303kz + cs (coke + σι ky) + св (σι Κα — σαώμ); 
( ( 
| 
| 
( 
( 


οι + с2К.) + c303kz + cs 


C cokz) c303kz C5 [ 
€ cokz) c303kz C5 (o1ky — o2kz) + св (oike + σαΐῳ j 
( 


{R2}, {R3}; оо 
T; {В}, {R2}; co 
5; {Ri}, {R2}; оо 
T'; {R1}, {R2}; оо 
5'; {Ri}, {R2}; оо 


οι + c2k2) + c303kz + cs (σι Κι — σοΚα) + св 
су + сә (УЗЕ. + ky) | + сзсз (V3k, + ky) + 57221 оз [cia (ke — 
οι + ο (МЗЁ» + ky) | + сзсз (V3k, + ky) + 354.0: [cia (ke — 
οι + coky) + сзозЁу + X2] σι (сіль + ci2k2); 
οι + coky) + c303ky + УХ, σὲ (сала + ci,2k2); 


uj sr eias] ; 
u) T ciakz| ; 
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SG 151 


17. SG 151-160 


Гь; (C3 1003}, (C2,|0021, T; Non-Centrosymmetric; without SOC 


Г; Rs; [οι 


c2(kz + Ку) 


А; Ез; [οι 


co(k2 + k2) 


csk2] со + о1Ка(2с4Ку + cskz) + 03 [ca (kŠ = 
cak?] со + σι ks (2caky + csk; ) + 03 [ca (kŠ = 


ky) + ську.) + сво2К.; 
ky) + cskykz| + ceooke; 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{Ri}, {Ra}; 
{Ra}, {R3}; 

P; {Ri}, {R2}; 
{Ri}, {Ra}; 
{Ra}, {Ra}; 

У; {Ri}, {R2}; 

R; {R3}, {Ro}; 


SG 152 


cokz c303kz C5 | (ke B 02 (s 23] 

cokz) + сзозК» + cs [(301 + V302) ke + (V301 — 302) ky] ; 
cokz) + c303kz + 65 [σι k; Li σα ( ky be ; 

cokz) + сзозК» + cs |01 | Κα X σα ( ky be ; 

сак.) + сзозК» + cs [(301 + V302) ke + (V301 — 302) ky] ; 
cok; c303kz C5 |o С *k) σο (ky ы. ) ; 

62 Κα) c303kx >, G; (cii ky + οι 2k; ) ; 

cake) + csosk; + У σι (сілку + Ci,2ke) 5 


Гь; (C3 |003}, (C2,|0021,7; Non-Centrosymmetric; without SOC 


Г; Rs; [а + cə(k2 
А; Rs; [οι + eo(K2 
K; Rs; 

H: 


ky) + cak2] 


; Rs; οισο + со(т1Ёх® + o3ky) + c302kz; 


со + eiky (2c4ks — cskz) + os [ca (k2 — ky) + ськ.) 4 


Г ceo2k;; 


ky) + сзК? | σο + o1ky(2cake — eskz) + оз [ca (k2 — k?) + ськ.) + 


τ Cido + c2 (01k + osky) + C302k;; 


Г ceo2k;; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{R1}, {Rs}; 
{R2}, {Rs}; 

P; {В {R2}; 
{i}; {Rs}; 


{R2}, {R3}; 
Т; {Rı}, {R2}; 
5; {Рә}, {Rs}; 


Т" {Ri}, {Ro}; 
5'; {Rs}, {Re}; 


cokz) + c303kz + c5 [ 
cokz) + c303kz + c5 [ 
cokz) + caosk; + cs | 
cokz) + c303kz ( 
cokz) + сзозКа + cs ( 
cokz) + c303kz 


+ c2 (УЗА» + k,)] 
+ вз (V3k + ky)] 


- coky) + c303ky 4 


- coky) + c303ky 4 


02ks + o1ky) + св (σι Κα — c2ky); 


cs (o1ky — с2а) + св (σι ks + 


+ сзсз (V3kz F ky) T > σι [cia 


г > 7 σι (cia 4 


+ сзсз (3k. + ky) E Pu σι [ci 


Г Ci,2kz) ; 


г 2 Ci (ci ike 4 
viet , 


Е ci2kz); 


ky) + ci,2ke] ; 
k 


y) x ciak,] 3 
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SG 153 
Гь; (C3 1002}, {C21|004},7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + cə(k2 + ky) + csk2] со + ei Ks (2caky + ekz) + оз [ca (k2 — ky) + cskykz] + сво2К.; 
А; Rs; [οι с2(К2 | k2) cak?] ао + сік. (2caAky + csk; ) + 03 [ca (kŠ — k2) + cskykz] + C602kz; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; ао (С cokz c303kz C5 191 С = 02 (ky Ee ч 
{Ri}, {R3}; оо (сі + cokz) + c303kz + c5 [ῶσι + V302) ka + (v30: = 2) ky] : 


{R2}, {R3}; оо 
P; {R1}, {R2}; co 
{Ri}, {Rs}; оо 
{Ra}, {R3}; оо 
У; {Ri}, {R2}; co 
В; {R2}, {Rs}; co 


С, cok. c303kz СБ |01 k; V3 


ει + с2К.) + сзозК. + cs [{3σι + V302) ke + 


С, cok. c303kz СБ σι k; V3 02 (εν 


) За 
ει + cak;) + сзозК» + es |o (ke + 7E a a 
Κα 
V3 
) ( 3σ 


οι + coke) + сзозк + 35, 4 σι (Cia ky + ci,akz) ; 
) 


οι + coke) + сзозк + 5, 4 0i (οι Κυ + ciakz 


SG 154 
Гь; (C3 |002), {С 1005}, T; Non-Centrosymmetric; without SOC 


Г; Rs; [ci + cə(k2 + ky) + esk2] oo + o1ky(2cake — ськ.) + оз [ca (k2 — ky) + csk+k;] + cooakz; 
A; Rs; [οι + ca(kz + Ку) + esk2] со + o1ky(2cake — ськ.) + оз [ca (k2 — ky) + ськ.) + cooakz; 
K; Βα; с1со + ορ(σι]εα + osky) + σαι; 

H 


; Rs; οισο + со(т1Ёх® + o3ky) + c302kz; 


Accidental degeneracies on high symmetry line 


A; (Fa). {R2}; σοί 

{R1}, {R3}; σοί 

{R2}, {R3}; σοί 

P; Πα {R2}; σαί 
{R1}, {R3}; оо (σι + c2k;) + c303kz + 65 

( 

[ 

[ 

( 

( 


с cok; c303kz + c5 


οι + cok; c303kz + c5 


с cok: c303kz + с5 


| 
| 
οι + cok; c303kz + c5 [ 
( 
( 


σοᾗα + o1ky) + св (σι Κα — o2ky); 


{R2}, {R3}; оо 
T; {Ri}, {R2}; co 
5; {Аз}, {Re}; оо 
T’; {R1}, {R2}; оо 
5'; {R2}, {Rs}; co 


€1 + со (УЗА, + ky) | + сзсз (УЗА, + ky) + S σι [ci 
су + ο (V3ks + К) | + озсз (V3k, + ky) + 355. оз [cia (ke — 
οι + coky) + c303ky + Py a σι (οι ke + ci,2kz) ; 
οι + coky) + c303ky + Locum σι (Ciaks + οι ος); 


ky) T ciakz| 3 
ky) а= ciakz| Н 


) 
) 
[ο cok. c303kz C5 (o1ky — o2kz) + св (oik; + σαΐζυ); 


SG 155 
Tra; {Ο7|000}, (C54|000), 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει e2(K2 +k 
Z; Rs; [οι ο (k2 + k2) 


А со + cik, (2caky + cskz) + 03 [οι (kŠ = k?) + cskykz] + C602kz; 
csk2] со + o1ke(2caky + с5К.) + σα [ca (k2 — k?) + cskykz] + cecok;; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо (ει + с2К.) + c303kz + cs [σι (ka s) σο (ky 3] : 
{Ri}, {R3}; со (сл + cək;) + c303kz + cs [ῶσι + V302) ke + (V301 -- 302) ky] ; 
{R2}, {R3}; оо (οι + cokz) + c303kz + с5 [σι kz 5. σο (ky ὃς ; 

Р; Un] {R2}; σο (c cok;) c303kz + 65 |^ Κα = σα | ky i : 
{R1}, {R3}; со (сл + cək;) + c303kz + cs | (304 + V302) ke + (V301 — 302) ky] ; 
{R2}, {R3}; оо (c1 + cokz) + c303kz + c5 |01 (he *k) 02 (ky “al ; 

В; (R3) (Ro) i со (су + coke) + c303ke + 5; oi (слу + ci,2k2); 

>; {Ri} А {R2} ; 00 (c ορ Κα) C303 ks Rp Ci (cii ky + ci,2kz) ; 


Q; {R1}, {R2}; сос + 2-08 CiCi, (ke + V3ky) toi le: (к. — 5) + cskz] + сә g (5 — ke) E ск. | Н 
Y; {Ri} 3 {R2}; KE C iCi,2 (kz = V3ky) +O} le: (ka + 5) + 24 + сә [οι (3k, + V3ky) + 3csk;] $ 


SG 156 


Ta; {С 1000}, (0411000), 7; Non-Centrosymmetric; without SOC 


I5 Rs; [οι | cə (k2 k2) cak2] Oo + сік, (2c ks = csk;) ποσα [а = E ae ськ. | E 
A; Rs; [οι - с2(К2 k2) сзЁ? | σο + сік, (2cake = c5kz) T 03 [ea (k2 = k2) TF cskzkz] ; 
A; Rs; (сі + сзК.)оо + с2(озК» — σιΚῃ); 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (су + cokz) + сзозК.; 
{R1}, {R3}; Ао (су + сок) + (V3As + Ав) csk; + [2Адсз + (УЗАв — As) са — 2A1c6] Κα + 2 (Авсз — Атса — Arce) ky; 
{R2}, {R3}; Ао (су + с2К.) + (УЗА + As) csk; + [2Авсз + (УЗАв — As) са — 242ce] k, — 2 (A4c3 + Атса — Arce) ky; 
U; {Ri}, {R2}; досл + У), озо (Ci ike + ci,2kz) + (сост + сз02) ky; 
P; {Ri}, {R2}; oo (οι + со.) + caosk; + cs (σιΚῳ — o2ks) + св (orks + 02ky) ; 
{R1}, {R3}; σο (οι + cək;) + c303kz + es (oaks + o1ky) + св (σι Κα — соку); 
{R2}, {R3}; оо (су + cokz) + сзозК» + cs (cik; — сока) + св (oik; + o2ky) ; 
X; {R1}, {R2}; досл + J оз G: (G; ik; + ci,2k2) + (C201 + €302) ky; 
R; {Ri}, {R2}; оос + У, озо (Ci, ika + ci,2kz) + (c201 + c302) Ку; 


SG 157 


Гь; (C7 1000}, {σαι |000), 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + e2(K2 + k2) + esk2] со + oik; (24k, + es ks) + os [с4(К2 — k2) + eskyke] ; 
A; Ез; [ει + cə (k2 + ky) + cak2] со + oik, (24k, + сьК.) + оз [с4(К2 — ky) + eskyke] ; 
К; Rs; (ci + cak;)oo + c2 (oik; + o3ky); 
Н; Rs; (οι + eakz)o0 + cə (oik; + osky); 
A; Rs; (ει + csk;)oo + ca(oiks + o3ky); 
Р; Rs; (су + cak;)oo + cə(oik; + озу); 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; oo (су + ekz) + сзозК.; 
{R1}, {Rs}; Ао (су + ουκ.) + (V3As + As) csk; + 2 (Ascs + Атса — Azco) ke + [(V3As — As) c4 + 2 (Aice — Aacs)] ky; 
{R2}, {R3}; Ao (ει + cakz) + (V3As + As) csk; + 2 (Аасз + Атса — Aice) ke + [(V3As — As) са + 2 (Авсз — Α2οο)] ky; 
{R1}, {R2}; сос + 22d σι (Cia ky + ci2kz) + (c201 + c302) Κα; 
P; (Fa) {1ο}: оо (ει + сок.) + c303kz; 


= 
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{R1}, {Rs}; Ао (ει + ekz) + + (V3As + Ав) csk; + 2 (Ascs + Атса — Aoəce) К» + [(УЗАв — As) са + 2 (Arce — Алсз)] ky; 
{R2} ; {R3}; Ao (οι T ay + (V3As Eu As) csk; 2 (Алсз Атсл Aice) k; p [(УЗАв = As) GA T 2 (Авсз = Aoce)| Ку; 

Т; {Ri} ; {52}; G0C1 т PE 0,3 Oi [cia (V3. ke 4 ky) ci,ak;] (c201 C302) (Κα — V3ky) ; 

S; {Ri} n {52}; тосу ч pw 0,3 Oi let (V3. | ky) саке] (ο2σι C302) (kz = V3ky) Н 

T3 (f) {R2}; σοςι + ee =0,3 ci (Ci, 1Ку t ci, 2k; ) (ο2σι 6353) Κα; 

S; (f) {R2}; σοςι + XE =0,3 7 σι (οι, 1Ку + Gi, 2k; ) (c201 C302) Κα; 

SG 158 

Гь; {СУ |000}, {021100} }, 7; Non-Centrosymmetric; without SOC 

Г; Rs; [ει + ex (k2 + kZ) + csk2] оо + oiky (2cak; — eskz) + оз [ca (k2 — ky) + esksk.] ; 


А; (Hs, Ra}; οισο + c203kz; 

(ts, Re}; с1Го,о + сә (Го,зК» + Γον) + ΣΟ) с1Г оК; 
L; {Ro, Ra}; слоо + ca(cə2k; + csk;); 
Н; {Ει, Ri}; 100 + У, ско; 

(H5, R2}; асо + ναι Ci 1kz0i; 

fts, Ёз}; соо + 3224 сіло; 
A; Rs; ( 
S; (Ry, Ri}; (су + МЗсоЁ + coky)oo + У, [eia (k, — УЗЕ) + οι 2k, ] σι; 
S; (RI, Ri}; (ει + cək,,)oo + Yale ike + cik;)oi; 


σι + cok; )со + сз(озКх -σικμ); 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; σο (οι + cək;) + сзозК.; 
Un] {R3}; Ao (οι + ekz) 4 (V3As | As) csk; + [24405 =F (УЗАз = As) с C4 — 2А1с6] К» + 2 (Авсз — Атса — Aoce) ky; 
(2) , {Rs}; Ао (οι + cakz) + (V3As + Ав) csk; + [2Авсз + (УЗАв — As) са — 2А2с6] kz — 2 (Аасз + Атса — Ace) ky 
О; {Ri}, {Πο}: оос + 2 оз 0i (Citke + Ciakz) + (e201 + c302) ky; 
P; {Ri}, {Πο}: оо (c1 + cokz) + c303kz + cs (σι Κυ — o2kz) + co η. + o2ky); 
{Ri}, {R3}; со (су + οκ.) + сзозК. + cs (cake + oik) + св (orks — σον): 
{R2}, {R3}; оо (οι + cakz) + сзозК. + cs (о1Ку — со) + св (σι Κα + 02k) ; 
У; {Ri}, {Πο}: оос + У оз 0i (Citke + Ciakz) + (e201 + c302) ky; 
В; {Ri}, {Βα}; сос + У), 9,5 Gi (сылКь + 60282) + (с201 + c302) Ку; 
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SG 159 
Гл; {СУ |000}, {са |001}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + с2(К + ky) + cak2] со + ei ks (2caky + csk;) + оз [ca (k2 — ky) + cskyk;] ; 
А; {R3, Ва}; с100 + cəosk;; 

(Re, Re); σιΓοιο + сә (Toi — Гоз) + У), Cil ike; 
L; (Ro, Ra}; οισο + 03(caky + cakz); 


K; Ha; (οι + cək;)oo + c3(o1ke + o3ky); 
Н; Re; (οι + cokz)o0 + c3(o1ke — osky); 
A; Ёз; (οι + cək;)oo + c3(o1ke + osky); 
P; Rs; (οι + cokz)o0 + c3(o1ke + osky); 
В; {Ri, Ri}; (a + cək;)oo + > (елй, + cisk;)oi; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо (ει + ск.) + c303kz; 
{Ri}, {Rs}; Ао (ει + cokz) + (УЗА5 + As) csk; + 2 (Авсз + Avzca — Аосв) ka + [(УЗАв — As) ca + 2(Aics — Aaca)| Ку 
{R2}, {R3}; Ао (ει + cakz) + (ν 3 Α5 + Аз) csk; + 2 (Аасз + Атса — Aice) ke + [(УЗАв — As) са + 2 (Авсз — Ахсв)| Ку 
U; {Ri}, {R2}; coer 21 озо (Cii Ey + ci2kz) + (e201 + с302) Καὶ 
P; {R1}, {R2}; оо (су + ekz) + сзозК.; 
{Ri}, {Rs}; Ао (ει + cokz) + + (V3As + As) csk; + 2 (Авсз + Атса — Aoce) ka + [(УЗАв = As) ca + 2(Aice — Aaca)| k 
{R2}, {R3}; Ао (οι + + (V3As + As) cskz + 2 (Аасз + Атса — Arce) ke + [(УЗАз — As) са + 2 (Авсз — Азсв)] k 
T; {R1}, {R2}; оос + 35. 0,37 σὲ [δει (МЗ 3k, + v) ci,ak;] (c201 + ¢302) (Κα = V3ky) ; 
5; (Ri) {R2}; σοσι + У, 0,3 σὲ [δια (МЗ. ) + с] + (coo1 + c302) (ke — V3ky) ; 
σι( 
σι( 


I (f, {R2}; σοςι + DE =0,3 σι (Ci, 1ky t ci, 2k; (e201 C302) Κα; 
S”; (f) {R2}; σοςι + a =0,3 7 


Ὃ Sy 


Ci, 1Ку + Gi, 2k; 


(c201 + €302) Κα; 


SG 160 
Γρ; {Cz Ι000Υ, {са |000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει EE co(k2 + 2) sr cak2] Oo + сік. (264 + Ο5 κα) + оз [ca (k2 = kz) + csk; k] ; 
Z; Rs; [ει ae eə (k2 + E "T сзЁ? | Oo + сік. (2c4k, + csk;) + 03 [аак = k2) + csk; k] ; 
A; Rs; (οι + c2k;)oo + σα(σι Κα + osky); 

( 


Р; Rs; (οι + cək;)oo + cs(c1k, + o3ky); 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; со (су + ος) + сзозК.; 
{Ri}, {R3}; Ао (си + сәк) 4 (V3A5 As) csk; + 2 (Авсз + Атса — Α26ϱ) ka + [(УЗАв As) ca + 2 (Aice Aacs)| ky 
{R2}, {R3}; Ао (ει + cək;) 4 (УЗАь As) csk; + 2 (Алсз + Атса — Aice) ke + [(УЗАв As) ca + 2 (Ascs Aoce)| k, 
P; {Ri}, (Ro) ; σο (οι + e2kz) + сзозК.; 
{Ri}, {R3}; Ао (ει + ος) 4 (УЗАь Ав) csk; + 2 (Авсз + Атса — A2c6) К + [(УЗАв As) ca + 2 (Aice Aacs)| k 
{R2}, {R3}; Ао (ει + cək;) 4 (V3A5 As) csk; + 2 (Алсз + Атса — Aice) ka + [(УЗАв As) ca + 2 (Ascs Aoce)| k 
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chinaXiv 


18. SG 161-170 


SG 161 


Pras {C3 1000}, {041344}, T; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + ea(K2 + k3) + csk2] со + o1ke(2caky + сьК.) + σα [ca (k2 — k3) + сукук, |; 


Z; (Ha, Ra}; οισο + c203k;; 
(o, Re}; с1Го,о + c2 (Vo ks — F'o;sky) + У), Cil iokz; 


L; (Ro, Ra}; οισο + [c2 (V3k, + ky) + cak; | σα; 

A; Rs; (οι + сзК. ) 00 + с2(о1К»ь + osky); 

Р; Вз; ( cak;)oo + с2(о1К» + osky); 

В; (Fa, Ri}; (ει + e2ks)oo + Y? (от + οι 2k;)o;; 

Y; {Ri, Ri}; (ci  V3eoks — eoky)ao + X [ci 1 (V3ka + ky) + ci,ak;] σι; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; со (су + ος) + сзозК.; 
{Ri}, {Ез}; Ао (ει + сок.) + (V3As + As) csk; + 2 (Авсз + Атса — Азсв) К» + [(V3.As 
{R2}, {Πα}; Ao (οι + cakz) + (МЗА» + Аз) csk; + 2 (Алсз + Атса — Aico) ke + [(УЗАв 
Р; {Ri}, {R2}; то (οι + e2kz) + сзозК.; 
{Ri}, {R3}; Ао (ει + cokz) + (МЗА» + As) csk; + 2 (Авсз + Атса — Aoce) К» + [(УЗАв 
{R2}, {R3}; Ао (οι + сок.) + (V3As + Ав) csk; +2 (Aacs + Атса — Arcs) Κα + [(УЗАв 


SG 162 

Г»; (Sd |000}, {C3,|000}, 7; Centrosymmetric; without SOC 

Г; Rs; [ει + e2(K2 + k2) + e3k2] со + σι] (2саЁ + csk;) + os [са (ky — k?) — eskyk:]; 
Re; [ει + ca(kz + ky) + esk2] σο + oika (2caky + ekz) + оз [ει (k? — ky) + cskykz]; 

A; Rs; [ει + с2(К2 + ky) + esk2] со + orke (2саКу + csk;) + оз [са (ky — k?) — cskyk;]; 
Re; [ει + ca(kz + ky) + esk2] σο + oika (2с4Ку + ekz) + оз [ει (kz — К) + cskykz]; 

K; Ha; (οι + csk;)oo + сә (σι ἴα + osky); 

Н; Rs; (οι + csk;)oo + сә (σι Κε + osky); 

A; Ёз; (αι + c3k;)oo + сә (orke + osky); 

Р; Rs; (οι + csk;)oo + сә (σι Κα + osky); 


As) C4 2 (Ai C6 
As) C4 2 (Ascs 
As) Ca 2 (Ai C6 
As) C4 2 (Авсз 


Алез)] ky; 
Аэсв)| k 


Aaca)| ky; 
A» св)] Ку 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; oo (су + ekz) + сзозК.; 

{R1}, {R3}; Ао (су + ουκ.) + (V3As + As) csk; + (2Атса — Aocs) ke + [cs Ai — ca (As — УЗАв)| ky; 

{R2}, {R3}; Ао (ει + сок.) + (УЗА + Ав) csk; + (2Атса — Ас) ke — [cs Аз + οι (As — УЗАз)] ky; 
U; {R1}, {R2}; σοσι + 22 σι (Cia ky + Cio kz) + coorks; 
P; {Ri}, {R2}; до (си + cək;) + c303kz; 

(Fi) {Rs}; Ао (ει + cokz) + + (V3As + As) egkz + (2A7ca — Aocs) k, 4 [cs А1 οι (As V3As) | Бы 


σι 
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{R2}, {Ra}; Ао (οι + oe + (V3As + As) csk; + (2Ατοι — Acs) ke — [c5 A2 + са (As — УЗАз)] ky; 
T; {Ri}, {R2}; оос + У), оз % [сл (V3ke + ky) + сок.) + C201 (ke — УЗЕ); 
5; (Fa), {R2}; оос. + 32, 9, σι [cia (W3ke + ky) + ci2kz] + c201 (Κε — V3ky) ; 
Т {R1}, {R2}; сос + У), озо: (616 + οι ας) + corks; 
5'; {Ri}, {R2}; оос + У, зо (cii ky + 20.) + сова 
X; {Ri}, {R2}; coer + У), 04 9:61 + σι (e2ky + csk); 
В; {R1}, {R2}; сос + $7, озі κα + σι (c2ky + eskz); 
SG 163 
Гл; (Sg |000}, (C5; |001}, T; Centrosymmetric; without SOC 
Г; Rs; [ει + co(kz + Ку) + eak2] со + orka (2caky + ськ.) + os [са (ky — k2) — cskykz]; 
Re; [ει + co(kz + Ку) + csk2] со + orka (Qcaky + ськ.) + os [ca (К — ky) + cskykz]; 
А; (Rs, Rs}; с1Го,о + с (Го,2К» + T3,1ky) + k; (caT 1,2 + сзГ2,2); 
Ro; C100 + c201kz} 
L; Rs; C100 + σα (coky + e3kz) ; 
K; Rs; (οι + eskz)oo + c2 (oik, + osky); 
H; Re; (οι + c3kz)o0 + ο) (oik; — osky); 
A; Rs; (οι + eskz)oo + c2 (cik, + osky); 
Р; R3; (οι + eskz)oo + c2 (cik; + osky); 
В; {R2, Ra}; (οι + сзКь)оо + ye 1 (Cia Ey + cC¿2k;)o;; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; до (су + ск.) + сзозК.; 
{R1}, {Πο}; Ао (су + ο.) + (W3A5 + As) csk; + (2Атса — Азсь) Κα + [es Ал — са (As — УЗАз)] ky 
{R2}, {R3}; Ао (ει + cokz) + (V3A5 + As) c3kz + (2A7ca — A165) Κα [c5 A2 Сд (А5 УЗАз)] ky 
{Ri}, {R2}; оос + У, озо (Соку + ci2kz) + e201ks; 
Р; {Ri}, {R2}; со (су + ekz) + сзозК.; 
{Ri}, {Πο}; Ао (су + οκ.) + (V3As + As) csk; + (2Атса — A265) ke + |esA1 — са (As — УЗАз)] k 
{R2}, {R3}; Ao (οι + — + (V3As + As) csk; + (2Атса — Aics) Κα — [es A2 + са (As — УЗАв)] ky 
T; {Ri}, {R2}; сос + У), озо: [ел (V3k; 4 í. Ci,ak;] + 201 (К. — УЗЕ); 
[ci 
( 


S 


5; {Ri}, {R2}; оос + 375, 930: (ci 1 (УЗ y) + ck] + c201 (kz — V3ky) ; 
T’; {Ri}, {R2}; σοει + 35 =0,3 σὲ (Cia ky + cis kz) + corks; 
5'; {Ri}, {R2}; тосу + 35,29, σι (су + сэ») + c201 ks; 
X; {R1}, (Ha) i сос + У, озок + σι (coky + cak;); 
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SG 164 


Г»; (Sd |000}, (C7,|000), T; Centrosymmetric; without SOC 


D; Hs; [ει + co(kz + ky) + eak2] со + o1ky (2cake + ськ.) + оз [са (ky — k2) + съКеК. |; 
Rs; [ει + ea (k2 + ky) + cak2] со + ei ky (2cake — csk;) + оз [ca (k2 — k3) + eskekz]; 

А; Rs; [ει + с2(К2 + ky) + eak2] со + σι Ἐν (2cake + ськ.) + оз [ca (ky — k2) + съКаК. |; 
Re; [οι + co(kz + ky) + eak2] со + o1ky (2cake — ськ.) + оз [са (k2 — ky) + cskakz]; 

K; Rs; C100 + сә (Oike + озу); 

A; Ha; C100 + сә (Oike + озу); 

A; Ha; со (сі + cokz) + сз (asks — oiky); 


P; (Ho, Ёз}; oo (ει + cokz) + σι (coke + сзКу) + σα (coky — cake) ; 
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Accidental degeneracies on high symmetry line 


А; {Ri}, {R2}; oo ((сз + са) kz + ου) + оз ((сз — ca) kz); 
{Ri}, {Rs}; Ao (οι + c2kz) (УЗАь As) сак, — 2 (Атсз + A265) ky + [(УЗАв — As) C3 — 2416s] Καὶ 
{R2}, {R3}; Ao (οι + сәЁ„) + (V3As + As) (са + ск.) — 2 (Атсз — Arce) ky + |(V3As — As) сз — 2426s] Κα; 
( 
( 


U; {Ri} ᾽ {52} ; σρςι + > -ο8 σι Cii ky + Ci,3kz) sp σι ky; 


P; (Ra) (Ro, Ез}; Ao (су + ок.) УЗАь Аз) ст, + [(А4 + Ac) сз + Атса + (Ao — Αι) es — Азсв] ke + 
(А, — A2) сз + Asca + (Ал + Ac) cs + Arce] ky; 


T; (F3), (Ha); У), озо [ал + 2 (V8ks + Ку) | + ол [οι (№ — V3ky) + coke] ; 
S; {Rı}, {R2}; i-o €i [сёл + ci,2 (УЗЕ. + ky)] + σι [οι (ke — V3ky) + сә.) ; 
Т"; {Ri}, {R2}; σοςι + У, оз Tici, 1 ky + σι (Coke + e3kz) ; 
5'; {Ri}, {Ro}; σοςι + 03 Cici Κι + σι (coke + cgkz) ; 
X; {Ri}, {R2}; тосу + p» σι (Ci ky + Ciis kz) + coorky; 
R; {Ri}, {R2}; σοςι + 2 i—o,3 Ti (Cia ky + Ci2kz) + c201ky; 


SG 165 


Tr; {58 |000}, {С 1002}, 7; Centrosymmetric; without SOC 


Г; Rs; [ει + с2(2 + k2) + csk2] со + ai ky (2c4 ks + csk;) + оз [ca (k2 — К2) + cskzkz]; 
Re; [ει + ea (K2 + ky) + csk2] со + o1ky (2cake — eskz) + оз [са (k2 — ky) + cskzkz]; 
A; (Hz, Rs}; с Гоо + сә (Гз,1А» — Го,2Ку) + k; (caV1,2 ο 
Ro; C100 + c201kz; 
L; Rs; C100 + σα (Coke + c3kz) ; 
K; Rs; οισο + сә (Oike + osky); 
H; (Ra, Ra}; οισο + (c201 + c302) kz; 
(is, Re); с.Гоо + У, [eii (Γι1Κα — Disky) + ciak;T ij]; 
A; Rs; (οι + cokz) со + сз (csk, — oiky); 
P; (Hao, Ra); (οι + cək;)oo + σι (cake + саку) — σα (cake — caky) ; 
S; (Ra, Ra}; (οι + VSeaks + coky)oo НУР, [Ga (ka — V3ky) + сзЁ&] σι; 
5'; (Ro, Ra}; (οι + caky) оо + Di σι (Ci ks + ci 2kz); 
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Accidental degeneracies оп high symmetry line 


A; {R1}; {R2}; осо (оз + са) Κα + c1) + оз ((сз - са) kz); 
{Ri}, {R3}; Ао (ει + cakz) + (ν 3 Ας + Ав) сак. — 2 (Атсз + Аэсь) ky + [(УЗАв — As) сз — 24165] Κα; 
{R2}, {R3}; Ao (οι + с2К.) (V3As As) (ca + csk;) — 2 (Атсз — Aice) ky + [(УЗАв — As) сз — 2.Аэсв| kes 
U; {Ri}, {R2}; тосу + У ρα Ti (οι Κι + ιο.) + c201ky; 


Р; {R1}, (Fio, Ез}; Ao (ει + ekz) + (V3As + As) crkz + [(Ал + Ав) сз + Arca + (Аз — Αι) es — Азсв] ke + 
(А: — А») сз + Aaca + (Aa + Ав) ος + Ατοοὶ ky; 


T; {Rı}, {R2}; Picos Оз [cia + со (V3ks + ky)] + σι [ει (Κα — V3ky) + coke] ; 
Т"; {Ri}, {R2}; тосу + 3-9, Tici, Ку + σι (Coke + сз); 
У; {Βι}, {R2}; оос + У), озо (сбу + ci akz) + e201ky; 
R; {Ri}, {R2}; тосу + У 0з Ti (οι Κι + сь2К») + c201ky; 


SG 166 


Tra; (Sd |000}, (C2,|000), 7; Centrosymmetric; without SOC 


Г; Bs; [ei + с2(К2 + ky) + csk2] со + oik, (2caky + eskz) + оз [са (К — К2) — eskykz]; 
Rs; [ει + eo(K2 + k2) + eak2] со + orke (2с4Ку + eskz) + оз [са (kz — ky) + ск, |; 

2; Rs; [οι + co(k2 + k2) + c3k?] оо + σι] (2caky + eskz) + os [са (ЁЗ — k2) — cskykz]; 
Rs; [ει + co(kz + k2) + eak2] со + orke (2caky + eskz) + оз [са (kz — ky) + ск, |; 

A; Ез; (οι + cak;)oo + c2 (σι Κα + osky); 

Р; Rs; (οι + csk;)oo + сә (σι Κα + osky); 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо (ει + ος) + сзозЁь; 
{R1}, {Πο}; Ао (су + οκ.) + (УЗА + As) csk; + (2Атса — Aocs) ke + [65441 — са (As — УЗАз)] ky; 
{R2}, {Πο}; Ао (су + ο.) + (V3As + As) csk; + (2Атса — Aics) ke — [cs Аз + c4 (As — V/34s)] ky; 

P; {R1}, (Ha) ; σο (ει + cokz) + cg03kz; 
{В}, {Πο}; Ао (су + cakz) + (V3As + As) csk; + (2Атса — Aocs) ke + [es Ai — са (As — УЗАв)| ky; 
{R2}, (Ra) ; Ао (су + ο.) + (V3As + As) csk; + (2Атса — Ас») ke — [es A2 + са (Аз — УЗАв)| Ку; 

Bi {Ri} , (R2) i оос + αὐ Cici Κα + 01 (coky + сзК.) ; 

X; {Ра}, {R2}; оос + 22-08 Cici, Ка + σι (coky + сзК.) ; 

Q; {Ri}, {R2}; оос + ται CiCi,i (k. + V3ky) фо [сә (УЗЕ, = ky) + csk; | ; 

У; {R1}, {R2}; сос +), озо (ka — УЗВ) + σι [c2 (V3ks + ky) + cake] ; 
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SG 167 


Pra; {56 |000}, (C5:| ὁ 3), 7; Centrosymmetric; without SOC 


222 


Г; Rs; [οι с2(К2 4 E cak?] σο 
Re; [οι ο (k2 4 k2) csk2] σο 

Z; (Rz, Rs}; с1Го,о + сә (T'o2k; + Va, ky) + k; (caVi,2 + сзГ2,2); 
Во; C100 + cə2o1k;; 

L; Rs; с1со + 02 [сә (ν ὃς + ky) + c3kz] ; 

A; Rs; (οι + сзК.) 00 + ς2 (σι Κα + osky); 

Р; Rs; (οι + eskz)oo + сә (σι ks + osky); 

B; (Bo, Ra}; (с + eokz)o0 + ya aN σι (Ciaky + c¿2k;); 

Y; (Fo, Ra}; (οι ч 


F Coke — cav/3ky)oo + У, [Gi (V3k, + ky) + ci,2kz] σε; 


+ oika (2caky + csk;) + оз [ca (ky — k2) — cskykz]; 
+ o1ke (2caky + eskz) + оз [са (k3 — k3) + cskykz]; 
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А; {Ri}, {R2}; 
{Ri}, {Rs}; 
{R2}, {R3}; 

P; (Ray {R2}; 
{Ri}, {R3}; 
{R2}, {R3}; 

>; {Ri}, {R2}; 

Q; {Ri}, {Ro}; 
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со (C1 + cakz) + σασαΚα; 


Ao (ει + сз) + (УЗА 
Ao (ει + сз) + (УЗА 
со (ει + c2k;) + c303kz; 
Ao (ει + cokz) + (УЗА 
Ао (ει + cokz) + (УЗА 


σρςι + 21 04 бал» + σι (Соку + сз.) ; 
сос + У), 04 0161 (Κα + V 3k,) + σι [ο (УЗЁ» — ky) + cake] ; 


Аз) cakz + (2Атса == А2с5) k; 
As) c3kz + (2Атса — Aics) Κα 


As) сзК» + (2A7ca — Aocs) k; 
As) сзЁ„ + (2Атса — Aics) ky 


+ [cs Ai — ca (As 
[c5 A2 C4 (As 
+ [cs Ai — ca (As 
[c5 42 C4 (As 


Г»; (Cd |000), 7; Non-Centrosymmetric; without SOC 


Г; (H2, Re); [ει + cə(k2 + k2) + esk2] со + cacsk; + (arok? + h.c 
(Ha, Rs}; [ει + co (k2 k?) сз? | со + Cc403kz (отс 2. + h.c.) ; 

А; (Ha, Re}; [οι + eo(K2 + k?) + esk2] со + caos kz + (0304 k3 + h.c 
(Rs, Rs}; [ει + cə (k2 + k2) + csk2] то + cacsk; + (104k? + h.c. 

К; (H5, Ез}; εισο + сә (cik; + o2ky) + сз (oak, — cə2k;) + cacsk;; 

H; (H5, Ез}; εισο + сә (σι ks + o2ky) + сз (cik; — о2К») + caoskz; 


УЗАв)] ky; 
УЗАз)] ky; 


УЗАз)] ky; 
УЗАв)] ky; 
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A; {Ri}, {R2}; оо (су + cokz) + сзозК. + (on k oy + h.c.); 
{R1}, {Ra}; сос + оз 00 [cii k2 + са? 4 
{R1}, {Ra}; сос + У), озсо [οι k2 + ci,2k? Ч 
{R1}, {Rs}; оос + У), оз 00 [cii k? + cia 4 
{Ri}, {Ro}; оо (c1 + cokz) + c303kz + (on ks 04. + h.c.) ; 
{R2}, {R3}; оо (су + ekz) + c303kz + (on k- 04. + h.c.) ; 
{R2}, (Fa) ; сос + 2 оз σο [с, k? + cok? + TM 
{R2}, {R5}; сос + ΣΝ σο |ci, k? + cok? + ci αἷς, 
{R2}, {Πο}; сос + 2 наз σο |ci, k? + cok? + ска] 
{Аз}, {R4}; оо (су + cək;) + eaoskz + (aik_o4 + В.с.); 
{ο}, {Rs}; оос + У, озсо [eii κ” + οι.» ΚΖ + сіз] 
{R3}, {Re}; оос + >, 0300 [ci ik? + cia k? + ci asks 
{Ra}, {R5}; оо (су + cokz) + c303kz + (o3 k- 04. + h.c.); 
{Ra}, {Re}; σοσι + У, озо [ci ik? + ο) οκ) 4 
{Rs}, {Πο}: оо (c1 + cokz) + c303kz + (o3 k- 04. + h.c.); 
U; (Fa) {R2}; оо (οι + cokz) + caoskz + σι (cik; + ) 
P; {Ri}, {R2}; оо (су + cokz) + c303kz + (o3 k oy + h.c.); 
{Ri}, {R3}; оо (су + cokz) + c303kz + (oik io + h.c.) ; 
{R2}, {R3}; оо (c1 + cokz) + сзозК. + (o3 k- 04. + h.c.); 
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F ci,3kz|] + (10+? + h.c.) ; 
Н ciakz (1 + ciak? + ci,sk2)] + [αι kŠ + azk?) σε + h.c.] ; 
сз. + (aroki + h.c.) ; 


+ (oao + k2 + h.c.) 3 
(1 + ciak? + ci,sk2)] + [ίαι 65, + azk?) с+ + h.c.] ; 
+ (oao 4k thc); 


+ (oao + k2 + h.c.) ; 
(1 + ciak? + сі,5К2)| + [ίαι 65, + azk?) с+ + h.c.] А 


| ciak;] + (ono. k2 + h.c.) ; 


Гь; {Cg 1002}, 7; Non-Centrosymmetric; without SOC 


C403k; 


(arok? ч 


c403kz 


| h.c.) Е 


(олс 2. d 


+ h.c.) š 


C100 + со (σι]α + 03 ky) + сз (1ky — сок) + cacsk;; 


(οισι + C502 4 


(cao1 C502 + 


Г; {R2, Re}; [ει + cə(k2 + ky) + csk2] со 
{R3, Rs}; [ci + ca(kz + ky) + csk2] со 

А; (Ro, Riz}; οισο + c203kz; 
Ut, Rio}; οισο + c203kz; 
{Re, Ra); οισο + c203kz; 

L; (Ho,Ra); с100 + c203kz; 

К; (R5, Ra); 

H; {Βι, Ri}; οισο + (c301 — c402 + с20з) kz; 
(Ho, Ез}; οισο + c203kz; 

S; (R. Ri}; (οι + cake + caky)oo 

5; {Ri, Ri}; (а + ск. + сзКу)оо 

R; {Rı, Rı}; (οι + cake + сзКу)оо 


(cao1 + C502 4 


C603) kz; 
C603) kz; 


60σα) kz; 
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A; {Ri}, {R2}; оо (су + cokz) + сзозК. + (on k oy + h.c.); 
{R1}, {Ra}; сос + оз 00 [cii k2 + са? 4 
{R1}, {Ra}; сос + У), озсо [οι k2 + ci,2k? Ч 
{R1}, {Rs}; оос + У), оз 00 [cii k? + cia 4 
{Ri}, {Ro}; оо (c1 + cokz) + c303kz + (on ks 04. + h.c.) ; 
{R2}, {R3}; оо (су + ekz) + c303kz + (on k- 04. + h.c.) ; 
{R2}, (Fa) ; сос + 2 оз σο [с, k? + cok? + TM 
{R2}, {R5}; сос + ΣΝ σο |ci, k? + cok? + ci αἷς, 
{R2}, {Πο}; сос + 2 наз σο |ci, k? + cok? + ска] 
{Аз}, {R4}; оо (су + cək;) + eaoskz + (aik_o4 + В.с.); 
{ο}, {Rs}; оос + У, озсо [eii κ” + οι.» ΚΖ + сіз] 
{R3}, {Re}; оос + >, 0300 [ci ik? + cia k? + ci asks 
{Ra}, {R5}; оо (су + cokz) + c303kz + (o3 k- 04. + h.c.); 
{Ra}, {Re}; σοσι + У, озо [ci ik? + ο) οκ) 4 
{Rs}, {Πο}: оо (c1 + cokz) + c303kz + (o3 k- 04. + h.c.); 
U; (Fa) {R2}; оо (οι + cokz) + caoskz + σι (cik; + ) 
P; {Ri}, {R2}; оо (су + cokz) + c303kz + (o3 k oy + h.c.); 
{Ri}, {R3}; оо (су + cokz) + c303kz + (oik io + h.c.) ; 
{R2}, {R3}; оо (c1 + cokz) + сзозК. + (o3 k- 04. + h.c.); 
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F ci,3kz|] + (10+? + h.c.) ; 
Н ciakz (1 + ciak? + ci,sk2)] + [αι kŠ + azk?) σε + h.c.] ; 
сз. + (aroki + h.c.) ; 


+ (oao + k2 + h.c.) 3 
(1 + ciak? + ci,sk2)] + [ίαι 65, + azk?) с+ + h.c.] ; 
+ (oao 4k thc); 


+ (oao + k2 + h.c.) ; 
(1 + ciak? + сі,5К2)| + [ίαι 65, + azk?) с+ + h.c.] ; 


| ciak;] + (ono. k2 + h.c.) ; 


Гь; {Cg |002), 7; Non-Centrosymmetric; without SOC 


C403k; 


(arok? ч 


c403kz 


| h.c.) Е 


(олс 2. d 


+ h.c.) š 


C100 + со (σι]α + 03 ky) + сз (1ky — сок) + cacsk;; 


(οισι + C502 4 


(cao1 C502 + 


Г; {R2, Re}; [ει + cə(k2 + ky) + csk2] со 
{R3, Rs}; [ci + ca(kz + ky) + csk2] со 

А; (Ro, Riz}; οισο + c203kz; 
Ut, Rio}; οισο + c203kz; 
{Re, Ra); οισο + c203kz; 

L; (Ho,Ra); с100 + c203kz; 

К; (R5, Ra); 

H; {Βι, Ri}; οισο + (c301 — c402 + с20з) kz; 
(Ho, Ез}; οισο + c203kz; 

S; (R. Ri}; (οι + cake + caky)oo 

5; {Ri, Ri}; (а + ск. + сзКу)оо 

R; {Rı, Rı}; (οι + cake + сзКу)оо 


(cao1 + C502 4 


C603) kz; 
C603) kz; 


60σα) kz; 
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A; 


{Ri}, {R2}; 
{R1}, {Вз}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ri}, {Re}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{R2}, {R5}; 
{R2}, {R6}; 
Uis) {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {R6}; 
{Rs}, {Re}; 
{Ri}, {R2}; 
{Ri}, {R2}; 
{Ri}, {Rs}; 
{Ro}, {Rs}; 


oo (οι 


тосу 1 


σοςι T 


Е cokz) + c303kz 


F J =0,3 70 [cia k? + ci ak? 4 
2 7i—0,3 70 [ci iK? + ciak + 


σοςι 
oo (ci 
со (οι 
O0C1 d 
σοςι 
σοςι 4 
σο (ci 
O0C1 4 
σοςι 


σο (ο 


Но 70 [cia κ” + ci ak? 4 


cokz) 


c303kz 


c303kz 


(соч 4 


Е (aik_oy + h.c); 
Е сз. + (10+? + h.c.) ; 
Н ciakz (1 + ciak? + ci,sk2)] + [αι kŠ + azk?) σι + h.c.] : 
H ci3kz] + (aroki + h.c) ; 


Fh.c.); 


cokz) 


[ 2 
Γ 2 оз со |Ciik 

[ 9 
Γ ΣΝ со [cik 

[ 2 
Γ 2 0,8 со [cik 


(oak. o4. zl 


Fh.c.); 


+ ciak2 + сіз.) + (ono Kk? + h.c.) ; 


2 
+ со + ci;akz 


(1 + ciak? + ci,sk2)] + [ίαι 65, + azk?) с+ + h.c.] г 


+ ci ak? + ci,3kz] + (oo. KA + h.c.) ; 


cokz) + c303kz 
Г 2 
Γ δα Со |Ci, k 
[ 2 
Γ > наз σο [Gi, k 


| (oak. o4. + h.c.) 3 


+ ciak2 + сіз.) + (ono K?. + h.c.) ; 


2 
+ со + ci;akz 


G0C1 + 
со (с 
с 


о (С 


σι 
σι 
σι 
σι 


о (С 


οί 
о (с 
( 
( 


(1 + ciak? + сі,5К2)| + [ίαι 65, + azk?) с+ + h.c.] ; 


cokz) + c303kz + (on k- o4 + h.c.) ; 

F2 0300 [ci 1k? + ciok2 + сіз.) + (αισεΚ᾽ + А.с.) ; 
cokz) + c303kz + (αι. oy + h.c.) ; 
cokz) + c303kz + σι (cik; + coky) + σα (ορ Κα + caky) ; 
cokz) + c303kz + (on k- o4 + h.c.) ; 
cokz) + c303kz + (iki 04. + h.c.) ; 
cokz) + c303kz + (on k- o4. + h.c.) ; 
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19. SG 171-180 


Гь; {Cg 1005}, 7; Non-Centrosymmetric; without SOC 


Г; {R2, Re}; 
{Ез, Rs}; 
A; (Ra, Re}; 
{Ез, Rs}; 
K; (Ro, Ёз}; οισο 4 
H; {R2, Πα}; cico + 


c2(kz + ky) 
cə (k2 + k2) 
co (kz + ky) 
cə (kz + ky) 
Е Ο2(σι Κα + o2ky) 
Е сә (σι Κα + o2ky) 


сзЁ? | σο CaG3k; 


cak2] со + caoskz 


cak2] σο CaG3k; 


сзЁ? | 00 c403kz 


C3 (σι ky = σος) + cacak;; 
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A; {R1}, {R2}; до (су + cokz) + сзозЁ + (osk- o4. + h.c.); 
{Ri}, (Fas) i сос + 32.9, 00 
{Па}, {R4}; сос + 2 наз σο 
{R1}, {Rs}; сос +, 04 00 


{R2} ; {Ra} > 90€1 T > оз σο 


{R2}, {R5}; coer + Уна σο [ 


cokz) + c303kz + (aik-0o+ + h.c.) ; 


{R3}, {Re}; сос + i-o σο 


U; {R1}, {R2}; оо 
P; (Riy {R2}; σα 


( 
( 

{Ri} E (Rs) ; 90 (с cokz) c303kz (arkpo4 4 
( 


{R2}, {R3}; co 
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οι + с2К.) + c303kz + σι (cike + 


с cokz) + c303kz + (o3 k- o4 + 


с cokz) + caosk; + (ok. σ. + 


[ci iK? + ciak2 + ci ak; 
[cii + ciok? + сіз] + (αισικῖ. + А.с.) ; 
{Ri}, {Re}; оо (ει + с2К.) + cscsk; + (aikyoy + h.c); 
{R2}, {R3}; оо (су + ekz) + csosk; + (oik c+ 4 
[cii + ei;ak? + οι θες] + (αισεΚ᾽ + А.с.) ; 
ci Ak? + cio k2 + ci αἷς (1 + ciak? + СЕВ | + [(αι кз + azk?) σι + h.c.] Н 
{R2}, {Re}; сос + У оз со [с, К? + c¿2k2 + ci,3kz] + (aro 4k + h.c.) 5 
{R3}, {Ва}; оо (οι 


{R3}, {R5}; оос + 2 1-0, σο | 


[ci a k2 + сь,2К2 + ci,3kz] + (αισεΚ᾽ + h.c.) ; 
(1 + ciak? + ci,sk2)] + [( ki + azk?) σι + h.c.] 3 


Fh.c.); 


сі? + cik? + cike] + (arok? + h.c.) ; 
|ci, k? + cok? + ci skz (1 + ciak? + c; η] + [(αι κ} + azk?) σι + h.c.] Н 
{Ra}, {R5}; со (су + cokz) + c303kz + (oak 04. 4 
{R4}, {Re}; сос + 3d σο [ 
{Rs}, {Вв}; оо (су + ekz) + c303kz + (oik c+ 4 


Fh.c.); 


Ci, k? + ci a k2 + Cak; | + (onc. k2 + h.c.) ; 


© 
№ 
> 
е 
+ ` 
а 
№ 
— 
o 
w 
> 
8 
+ 
o 
£ 
> 
© 
>. 


Гь; {Cg 1002}, 7; Non-Centrosymmetric; without SOC 


Г; {В2, Re); [а + 
(Rs, Rs}; [ει + 
А; (Ro, Re}; [а + 
(Rs, Rs}; [ει + 


K; (Ro, Ёз}; οισο 4 
Н; (H5, Ёз}; соо + 


co(kz + k3) 
cə (k2 + k2) 
ο (k2 + k2) 
co(k2 + k2) 


00 CA03Kk; 


] 
сз? | 00 c403kz 
| 


со + c403k; 


2 
cak2] со + caoskz 


СС а + h.c. 


Е c2 (oika + o2ky) + сз (oiky — o2k;,) + caosk;; 


- C2 (с k, — σαΐου) + сз (coke + oiky) + C403; ; 
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A; {Ri}, {R2}; co 
{R1}, {R3}; co 
Un) (Ray; оо 
{R1}, {R5}; co 
{R1}, {Re}; оо 
{R2}, {R3}; co 
{R2}, {Ra}; оо 
{R2}, {Rs}; co 
{R2}, {Πο}; оо 
{Из}, {Ва}; оо 
{R3}, {R5}; оо 
{Из}, {Re}; оо 
{Ra}, {R5}; co 
{R4}, {R6}; оо 


{Rs}, {Re}; оо 
U; {Ri}, {R2}; оо 
P; (Ta), {R2}; co 

{R1}, {R3}; оо 

{R2}, {R3}; оо 
SG 173 


(οι + cokz) + c303kz + (aik-04 + h.c.) ; 
οι + У), озсо [Ci 1k? + cia K2 4 

с + δα σο [c i k2 + cok? 4 

сі + У оз со [ci 1k? + cik? 4 

(οι + cokz) + сзозК. + (oik io + h.c.) ; 
(οι + cokz) + сзозК. + (oak o4. + h.c.) ; 
ci + 2 оз σο [с, k? + cok? + TM 
ει + 211.03 σο |ci, k? + cok? + ci αἷς, 

σι + У оз 00 [cii + c; ə2k2 + сіз] 
(οι + cokz) + сзозК. + (oak o4 + Һ.с.); 
ci + δα σο [с, k? + ci 2k? + сав] 
Οι + > наз σο |ci, k? + ci 2k? + ci 3k; 

(c cokz) + c303kz + (on k- o4 + h.c.) ; 
cı + 22,9500 [ci 1k? - 

(c cokz) + c303kz + (о1к-о+ + h.c.) ; 
(οι + cokz) + c303kz + σι (cik, + ) 
(c cokz) + c303kz + (aik-0o+ + h.c.) ; 
(c cokz) + c303kz + (iki oy + h.c.) ; 
(c cokz) + c303kz + (aik-0o+ + h.c.) ; 


F ci,3kz|] + (aro+k? + h.c.) ; 
Н ci 3k; (1 + ciak? + ci,sk2)] + [αι kŠ + azk?) σε + h.c.] ; 
сз. + (aroki + h.c.) ; 


+ (oao + k2 + h.c.) 3 
(1 + ciak? + ci,sk2)] + [ίαι 65, + azk?) с+ + h.c.] г 
+ (oo. KA thc); 


+ (oao + k2 + h.c.) ; 
(1 + ciak? + сі,5К2)| + [ίαι 65, + azk?) с+ + h.c.] ; 


| ciak;] + (ono. k2 + h.c.) ; 


Гь; (C$ |001}, 7; Non-Centrosymmetric; without SOC 


Г; {R2, Re}; [αι - 
{Rs,Rs}; [eid 
A; {Ro, Ri2); οισο 
(R4, Rio}; οισο 
Ute, Rs}; cioo 
L; (Ro, Ва}; соо 


+ co(k2 + k2) 4 
- co(k2 + k2) 4 


+ c203kz; 


+ c203kz; 
+ c203kz; 


+ c203kz; 


г cak?] 00 


[^ cak?] σο 


C403k; 


(arok? ч 


c403kz 


| h.c.) Е 


(олс 2. d 


+ h.c.) š 


К; (Ho, Ез}; сісо + сә (o1ke + o2ky) + сз (oiky — o2ke) + caosk;; 
H; {Ri, Ri}; (сзо1 — εἰσ; + сооз) k; + C100; 


{R2, Πα}; οισο 
5; (Ri); (ая 
S"; {Ri, Ri}; (ач 
R; (Ri Ri}; (ad 


+ c203kz; 


- co ks + сзКу) оо (cao1 C502 d 


- Coke + сзКу)оо + (садот + cso2 + 


Е Coke + сзКу)оо + (саст + cso2 4 


60σα) kz; 
C603) kz; 


с6оз) kz; 
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A; {Ri}, {R2}; 
{R1}, {Вз}; 
{Ri}, {Ва}; 
{Ri}, {Rs}; 
{R1}, {R6}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {R6}; 
Uis) {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {R5}; 
{Ra}, {R6}; 
{Rs}, {Re}; 

U; {Ri}, {R2}; 

P; (Fa) {Ra}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
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со (ει + cokz) + c303kz + (αι. су + h.c.) ; 


2 2 

тосу + 2203 σο [eA k + c; 2k; 4 
2 2 

сос + 27,9, 00 [cii k2 + cia kz 1 


2 2 
вост + У 04 00 [cia К? + cia kz - 


σο (οι cokz) c303k; 


со (ει + cakz) + csosk; 
k? + ci ak? + ciskz] + (arok? + h.c) ; 
k? + ciak? + ciskz (1 + ciak? + cisk2)] + [(on kd + оок) o+ + h.e] ; 
k? + ci ak? + сіз.) + (on04 КА. + h.c.) ; 


G0C1 + 2 оз Со [Gi, 
σοσι + 21.08 σο |Ci, 


G0C1 + 2 0,8 Со |Ci, 


со (οι 


σοσι + 2 79,3 70 [Ci 


σρςι т 2 наз Со (Ci, 


cokz) + cacsk; + (aik-o4 + h.c.) ; 
k? + сік + cika] + (arok? + h.c.) ; 
k? + ciak? + ciskz (1 + ciak? + cisk2)] + [(on kd + оок) o+ + h.e] ; 


со (сі + cakz c303kz + (oik σε + h.c.) ; 
[ci iK? + αι οξ + сз) + (олс. + h.c) ; 


σοςι + eis 90 |Ci, 


со (ει + cokz) + c303kz 


со (сі + cokz) + c303kz 
со (ει + cokz) + c303kz 
со (ει + cokz) + c303kz 
со (сі + cokz) + c303kz 


(arkpo4 + h.c. 


(oak. o4. + h.c. 


(oak. o4. == h.c.) ; 


(aik-0o+ + Һ.с.); 
σι (Cik; + coky) + σα (ου Κα + caky) ; 
(aik_o+ + h.c.); 
) 
) 


| ci,ak;] + (oao + k2 + h.c.) | 
Н ciakz (1 + ciak? + ci,sk2)] + [αι kŠ + azk?) σε + h.c.] ; 
сз. + (aroki + h.c.) ; 
(оао + h.c.) ; 


Гь; {59 |000}, 7; Non-Centrosymmetric; without SOC 


Г; (Hs, Re}; 
(Rs, Rs}; 


(Rs, Rs}; 
A; (Ha, Rs}; 


| 

| 
А; {Ro, Re}; [οι 

| 

| 


+ c2(kz + ky) + cak2] 
+ cə (k2 + k2) + cak?] ο + 
+ ο (k2 + k2) + cak?] 00 + 
+ ea(k + kg) + cak2] 

cok; + ca(k2 + k2) + сак 


Go + алок. + h.c. 
σ 


); 
асі. г h.c.) ; 
) 


aiok? + h.c.) ; 


η 


oo + (aiok? + h.c.) ; 
2 
z 


] оо + (aio 4k + h.c.) ; 


Accidental degeneracies on high symmetry line 


A; {R1}, (Fio, Rs}; [УЗА: (сз — 2ca) + УЗА (ca — 264) + 3 (Аасз + Авса)] К» + 3 (Азсз — Α2οι) ky + 
V3[(2A4 + Ав) са — (Aa + 2A6) сз] ky + Ao (ει + e2kz) + (УЗАь + As) (es + cokz); 


P; {Ri}, {Ra}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 

T; {Rı}, {R2}; 

5; (R3) {R2}; 


T’; {R1}, {R2}; 
5'; (R33, {R2}; 
X; {R1}, {Е}; 
R; (Rib, {R2}; 


(aik_o+ + h.c.) ; 


( 
со (c1 + с2К.) 
( 


Cı 4 cokz) c303kz 
c303kz 
Οι + cokz) + c303kz 


(са ++ + h.c.) š 


Toci T 2 i203 со (61,1 Κα 


(aik_o+ + h.c.); 


Ci 2ky) + (c20 
Ci 2ky) + (οασι 
οι 2ky) + (c20 
οι 2ky) + (c20 
οι 2ky) + (сос 
οι 2ky) + (c20 


202102.00016v1 


chinaXiv 


SG 175 


T4; {СУ 10003, {62000}, {1000}, 7; Centrosymmetric; without SOC 


Г; (Ha, Ёз}; [с C2 k2 


ky) + cak2] оо + (ono. kd. + h.c. 


(Fs, Вв}; [с C2 k2 
(Ha, Πο}; [с C2 k2 


ky) + cak2] со + (ono. KT. + h.c. 


k2) + csk2] оо + (oam. k3 + h.c. 


{Rii, Πιο}; [с ca(k2 


A; {R2, Ёз}; [с C2 k2 


ki) + cak2] оо + (oam. ky + h.c. 


(Hs, Πο}; [с C2 k2 


ky) + cak2] со + (ono. KT + h.c. 


а ok? + h.c. 


{Rs, Ro}; [c C2 k2 
{Rii, Riz}; [с ca(k2 


( 
( 
( 
ky) + cak2] со + (ono. KT + h.c. 
( 
( 
( 


k? C3 k2] σο”-τ 


К, cak?] со T ία 


+62 + h.c. 


а Ку) C2 (oik, — o2ky + 0190; 


К; {R2, Ro}; сз (ake 
{R3,Rs}; οί 

Н; (Ro, Re}; сз (ozka 
( 


{R3, Rs}; cs(oik;,— o2ke) + сә (ол + ozky 


A; {R2, Re}; 


σ 
) 

oiky — σοΚα) + сә (σι Κα + o2ky) + οισο; 
) 
) 


σ Ку) C2 (oik, — o2ky + с100; 


+ с100; 


C1 cok: ca (ke k2) | cak2] Go + (oio Κα + h.c.) 5 


ky) + cak2] oo + (oio k2 + А.с.) ; 


P; (Ro, Ез}; 


{Ез, Е}; [οι + со, + сз(к2 
(οι + eakz) со + σι (Cake + саку) — σα (cake — caky) ; 


701 


Accidental degeneracies on high symmetry line 


A; {Ri}, (Ray; 
Un) , (Ro, Re) ; 


{Ri} Д (Rs, Rs} ; 


(Ro, Re} E {Ra} ; 


{R2, Rey {Rs, Rs}; 
Uis, Rs} , {Ra}; 

U; (Ri) , {R2}; 

P; το (Ro, Rs}; 


T; {Rı}, {R2}; 
5; (R3), {R2}; 
Т"; {Ri}, {Ro}; 
5'; {Ri}, {R2}; 
> {R1}, {Е}; 
R; {А}, {R2}; 


со (σι + c2k2) + c303kz; 
Ао (ει + ekz) + (V3As + As) (es + со.) + [(Aa + Ав) сз + (42 — Αι) ca] ka + 
(Αι — Аз) сз + (Aa + Ав) са] ky 

Ао (οι + c2k; + сз? + cak?) + (УЗА 4 As) oe + cok? + eui k2) + 
2 [2 (A1 — Аз) c5 + 2Азст + (Aa + Ав) св + Arco] koky + 

2(Aa | Ав) С5 2Атст (A2 Αι) св Asco] 16 = К); 

Ao (e cokz cak? 
2| 2Aics 4 2 (А As) ος ἡ VERI CAE κ ορ] ka Ку 
2A4€5 + 2 (Ав Ат) св + Αιος (As Аз) сә] (he — k : 


T1,0 (ca ka + caky) + V2,3 (сзКу — cak;) + Vo,o (οι + cək;) + Гз,о (ος + coz) ; 


Ao (ει + cakz) + As (es + cek;) + [(А6 + Ат) сз + (Аз — A2) c4] Κα + [(A2 — Аз) сз 


oo (οι + cakz) + caosk; + σι (οσα + esky) ; 


Ao (οι + cakz) + (УЗА + As) οτί, + [(А4 + Ав) сз + Атса + (A2 — Аз) c5 — Азсв] Κα 


(А: — A2) сз + Азса 
σοςι + 204 00 (G, 
сос + У, оз 70 (с 

σοςι + 204 00 (©, 


(ci 

( 
σοςι + 21.09 σο (οι, 

( 

( 


(Aa + Ав) ορ + Ατος ky 


c Ci,2 ky) c301 kz; 


cə2o1k;; 


cə2o1k;; 


сос + P. 0,3 σο (Gi, c201 kz; 


σοςι + b» 0,3 Со (Ci, 


cə2o1k;; 


) 
) 
e + G¿2Ry) + c201kz; 
) 
) 


6 + Απ) c4] ky; 
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SG 176 


Гл; {СУ |000}, {С2|001 }, {11005}. 7; Centrosymmetric; without SOC 


202102.00016v1 


chinaXiv 


Г; (Ro, Rs}; [а + cə(k2 + k3) + esk2] со + (oio + КЗ + h.c.) ; 
{Rs, Re}; [οι + cə(k2 + ky) + c3k?] oo + (ono k3 + А.с.) ; 
{ Ка, Во}; [ει + cə(k2 + ky) + c3k?] oo + (ono k3 + А.с.) ; 
Gi, Riz}; [ει + ου (k2 + ky) + c3k?] со + (eno k3 + А.с.) ; 
A; (Bis, Ris}; [οι + cə2 (k2 + k2) + cak?] Го,о + cala 3k, + (олга 12 + озЁ„Г+ oky + h.c.); 
Ry; C100 + c203k;; 
L; Rs; C100 + c2o2k;; 
К; {R2, Re}; сз (02ks + o1ky) + сә (cik; — σαξῳ) + с100; 
{ Ёз, Rs}; сз (о1Ку — сок) + сә (Orks + o2ky) + с100; 
Н; (Ri Ва}; соо + (c201 — сз02) kz; 
(Р, Вз}; [ει + οί (s ky) + esk2] со + (ono kk; + h.e); 
{Rs, Re}; [οι + cə(k2 + ky) + esk?] со + (олок. + А.с.) ; 
A; (Ro, Πο}; [at ο... + ca(k2 + ky) + cak2] во + (ono. κ”. + h.c.) ; 
{Rs, Rs}; [οι + сок. + ca(k2 + ky) + саЁ?] со + (oio + k2 + h.c); 
P; {R2, R3}; (οι + ο.) до + σι (csk; + caky) — σα (cake — сз); 
5; (Ry, R2}; (ει + coke + c3ky)oo + (сас + 6502) Ez; 
5'; (Ri Βα}; (αι + cake + сзКу)оо + (c401 + свог) kz; 
В; (Bi Rə}; (οι + coke + csk;)oo + (c401 + 6502) kz; 


Accidental degeneracies оп high symmetry line 


A; {R1}, {R4}; oo (ει + c2kz) + csosk;; 
{R1}, (Ho, Re}; Ao (e + cakz) + (УЗА + Аз) (es + ekz) + [(A4 + Ав) сз + (A2 — Αι) са] Κα + 
(Ai — 42) es + (Aa + Аб) с] ky; 
{Ri}, {Пз, Rs}; Ao {οι + c2kz + cak? + cak2) + (V3As + Ав) (coke + ciok? + c11k2) 4 
2 [2 (A1 — Аз) c5 + 2Азст + (A4 + Ae) сз + Arco] К.К, + 
2 (A4 + Ac) ορ + 2Ατοτ-Ε (A2 — Αι) es — Asco] (ie — к) | 
{В2, Πο}, {Ra}; Ао (οι + coke c3k? cak2) Ag (стЁ + сло? + си?) + 
2 [-2A1c5 + 2 (А — Аз) св + Aacs + (А + A7) сә] Καν + 
2Алс5 + 2 (As Ат) св + A1cs (Аз Аз) co] (k2 = к) ; 
(H2, Re}, {Вз, Rs}; Γιο (cake + саку) + U2,3 (сзКу — cake) + Го,о (ει + cək;) + Гз,о (cs + cokz) ; 
(Ha, Rs}, {R4}; Ao (сл + с2К.) + As (es + свЁ„) + [(А6 + Ат) сз + (As — A2) са] Κα + [(A2 — Аз) сз + (Ав + Ат) са] ky; 
U; {Rı}, {R2}; со (ει + cokz) + c303kz + σι (csk; + esky) ; 
Р; {Rı},{R2, Вз}; Ао (ει + cakz) + (УЗА + Ав) crkz + [(Аа + Ав) сз + Атса + (Ах — A1) es — Азсв] Κα + 
КА: — A2) сз + Aaca + (A4 + Ав) c5 + Атсв] ky 
T; {Ba}, {Ra}; σοςι ΓΣ 04 00 (Сік + сь2Ку) + c201kz; 
TE; {Ri} ; {Ro} ; σοςι + 2 4-05 00 (ci ike οι ου) c201 kz; 
X; {Ri}, {R2}; вост ΓΣ 04 00 (Ci,tke + сь2Ку) + c201kz; 


703 


SG 177 

Γι; {CE |000}, (C5,|0001, 7; Non-Centrosymmetric; without SOC 

Г; Rs; [οι + e2(K2 + ky) + сзК?] oo + ca [2σικαου — оз (kz — ky)| + cso2k;; 
Re; [οι + cə (k2 + ky) + c3k2] oo + ca [о1КьКу + оз (kz — ky)] + cs02kz; 

A; Rs; [οι + co(kz + ky) + cak2] со + ca [2o1 ks k, — оз (kz — k7)] + cso2k;; 
Re; [οι + cə (k2 + ky) + c3k2] oo + ca [2o1k; ky + оз (kz — k)] + csoək;; 


K; Rs; σισο + сә (окъ + o3ky) + c302kz; 


Н; Ёз; cioo + сә (σι κα + osky) + cao2k;; 


202102.00016v1 


IV 


chinaX 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; σοσι + У оз сосі,1К + С2 [ίσι — V302) k; + (ν3σι + σα) ky] ; 
Un], {R3}; оос + аа σο [cii E? + G; 2k? + Cak; | $ [e = іу) cook + h.c.] ; 
{Ri}, {Ra}; ооа + 5,0300 [cii k? + ci;ak? + сіз. (1 + ciak? + ci,skz)| + [(c2k} + cok?) σι + А.с.) ; 
{R1}, {R5}; сос + pa σο leak + ci ak2 + ci,ak;] + [a + іу) c0 4 Κα + h.c.] ы 
{Ri}, {Πο}: σοσι + 2 оз сосі,1К:) + сә [ίσι + V302) kz + (ν3σι = σα) ky] 
{R2}, {R3}; оос + 32, о зоос: + сә {σι — V302) К» + (V301 + 02) ky] ; 
{R2}, (Fa) i оос ΕΣ 04 00 [ci,1k? + ci,2k2 + сіз) + [(1 — 473) сооъ + hic] ; 
{Ro}, {Rs}; сос + 2 i-o σο [οι, k? + сі,2к2 + c; 3k; (1 + ciak? + | + [(c2k} + cok?) σι + h.c.] : 
{R2}, {Re}; оос + У, οσο [cia K? + ci,2k2 + сіз) + [(1 + ἐν 8) eso Kd. + hc] ; 
(Ha), {R4}; оос + 2:48 OoCi,1kz + ο) [ίσι — V302) k; + (МЗс\ + σα) ky] ; 
{Ез}, {Rs}; оос + Di οσο [ci,1k? + ci,2k2 + сз) + [(1 — 43) сооъ + hic] ; 
{Rs}, {Вв}; сос + У), οσο [0:10 + ciak? + csk; (1 + ciak? + ci sk2)] + [(сок + сок) oy + he] ; 
{Ra}, {Rs}; оос + У, оз бобьлК= + сә [ (01 — V302) К» + (W301 + σα) ky] ; 
(F4) , {Re}; оос + У), озсо [cia k2 + ci,2k2 + сьзЁ.] + [(1 -- ἐν 8) c204k + hic] ; 
{Rs}, {Re}; оос + У, оз ось. + сә [ίσι — V302) ke + (V301 + σὲ) ky] ; 

U; {R1}, {R2}; coci + У ,-оз GoG; 1k; + с201Ка + c302ky; 

P; {R1}, {R2}; оосу + Ува сосі,1К + c201 (ke + 5) + C202 (ky = 5) : 
{R1}, {R3}; оос + У, оз Coi 1k- + c2 [(8σι + V302) К» + (V301 — 302) Κυ]; 
{R2}, {R3}; оос + 37, ο оос: + c201 (ke + 5) ЕЕРЕЕ (εν _ =) ; 

T; {R1}, {R2}; σοσι +), озон (V3k + ky) + οσο (V3k, — ke) + cai ks; 

S; {R1}, {R2}; оос 371.9, 0с, (V3k; + ky) + c202 (УЗЕ, — Κα) + c301kz; 

T'; {Ri}, {R2}; oo (ει + caky) + сзозКу + cso1ks + c6so2k;; 

5'; {Ri}, {R2}; σοί 

У; {Ра}, {Р}; оо (су + ΟΚ 

R; {Ri}, {R2}; σοί 


ει + coky) + c303ky ορσιΚα cg02k;; 
2 


) 
) 


сзозКь C602 ky C501kz; 


σι coke c303ke C602 ky C501 Ez; 
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SG 178 


Гь; (C$ 1002}, {C21|000}, 7; Non-Centrosymmetric; without SOC 


D; Hs; [οι co(k2 + k2) cak?] со + са [2o ks ky — σα (κα = k;)] + сьо; 
Re; [οι со(К + k2) csk2] со + са [201К»Ку + оз (kz = ky)] + сво; 
А; Вт; C100 + c203kz; 
Ra; C100 + coəosk;; 
Во; C100 + c203kz; 
L; Rs; 61σο + c203kz; 
K; Rs; C100 + сә (σι Κα + o3ky) + c302kz; 
H; {Ri, R2}; εισο + (c201 + сз02) kz; 
Rs; C100 + c203kz; 


S; {Ro, Rs}; [ει + сә (V3k, + К) | оо + (c301 + c402)kz; 
S': {Ro, Ва}; до (coky + ει) + (c301 + c402) kz; 
В; {Ri, R2}; oo (coke + ci) + (ο3σι + с402) kz; 


202102.00016\1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оос + У, 9, сос: + сә [σι — V302) К» + (V301 + 02) ky] ; 
{R1}, {Ез}; сос + У), озсо [010° + οι ος + созе] + [(1— ἐν 8) cook? + h.e] ; 
{R1}, {Ra}; оос + У), оз 00 [0:10 + οι ος + csk; (1 + ciak? + ci sk2)] + [(cək3 + сок) oy + he] ; 
{R1}, {R5}; оосу + 9, sg 460 [ci k? + cia k2 + сіз] + [(1 + ἐν) eo + k3 + h.c] ; 
{R1}, {Re}; оос + 27,59, 706iikz) + сә [(e1 + V3o2) ke + (W301 — 02) ky] ; 
{R2}, {R3}; оос + У, оз σοσι,1 κα + сә [ίσι — V302) ke + (V301 + σὲ) Κε]; 
{R2}, (Fa) оос + У, озсо [cii k2 + ci,2k2 + cisk;] + [(1 — ἐν 8) сзо+К2. + h.c] ; 
{R2}, {Rs}; сос + У), озсо [0:10 + cia k2 + csk; (1+ ciak? + ci sk2)] + [(οαὠ]. + cok’) oy + h.e] ; 
{R2}, {Вв}; сос + У), 6, 90 [cia k2 + cia k2 + сазе.) + [(1 + ἐν 3) eoo. k3 + h.c] ; 
(Ha) , {R4}; оос + 2 iens OoCi,ikz + С? [ίσι - V302) ke + (v30: + σα) ky] ; 
(Fs) {Rs}; ооа + 32,59, 00 [es, k? + ci 2k? + сз.) + [(1 — i3) соъ? + h.c.] ; 
{Ез}, {Πο}: σοσι + Paid со [ος k? + ci ak? + ciak; (1 + ciak? + ci,sk2)] + [ (coke 4 cok? ) σι + h.c.] ; 
{R4}, {Rs}; оос + да GoG; 1k; + σα [ίσι — V302) ke + (МЗс\ + σα) ky] : 
{Ra} , {Re}; оос + У, озсо [cia κ” + ci,2k2 + сьзК»] + [(1 — 3) eoo. 2. + hic] 
{Rs}, {Re}; оос + У), зоос: + c2 [ (01 — V302) Κα + (V301 + σα) Κυ]; 

О; (mi), {R2}; σοσι + 2.88 GoG; 1k; + σ2σι Κα + c302ky; 

P; {R1}, {R2}; σοσι + λα. GoG; 1k; + C201 (ka + =) + C202 (εν = х) ; 
(Ri) {R3}; сос + 2.08 сос 1k; + ο) [(3e1 4 V302) ke + (ν3σι = 302) ky] ; 
{R2}, {R3}; сос + Уз сосі,1К + c201 (ke + 5) + οσο (εν = =) ; 

T; (Ri), {R2}; сос + X оз озса (V3k, + ky) + οσο (V3ky — ke) + c301kz; 

T’; {R1}, {R2}; σο (ει + coky) + сзозКи + esci Κα + c602kz; 

У; {R1}, {R2}; до (су + сок.) + c303k2 + cooaky + csoikz; 
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SG 179 


Гь; (C$ |005}, {C21|000}, 7; Non-Centrosymmetric; without SOC 


D; Hs; [οι co(k2 + k2) cak?] со + са [2o ks ky — σα (κα = k;)] + сьо; 
Re; [οι со(К + k2) csk2] со + са [201К»Ку + оз (kz = ky)] + сво; 
А; Вт; C100 + c203kz; 
Ra; C100 + coəosk;; 
Во; C100 + c203kz; 
L; Rs; 61σο + c203kz; 
K; Rs; C100 + сә (σι Κα + osky) + c302kz; 
H; (Fi, R2}; εισο + (c201 + cao2) kz; 
Rs; C100 + c2o2k;; 


S; {Ro, Rs}; [ci + сә (V3k, + Ку) | оо + (сзо + c402)kz; 
S': {R2, Ва}; до (coky + сл) + (c301 + εισο) kz; 
В; {Ri, R2}; oo (coke + ci) + (ο3σι + с402) kz; 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оос + У, 9, сос: + сә [σι — V302) К» + (V301 + 02) ky] ; 
{R1}, {Ез}; сос + У), озсо [010° + οι ος + созе] + [(1— ἐν 8) cook? + h.e] ; 
{R1}, {Ra}; оос + У), 8, 00 [0:10 + οι ος + csk; (1 + οι ak? + ci sk2)] + [(cə2k3 + сок) oy + he] ; 
{R1}, {R5}; оосу + 9, sg 460 [ci k? + cia k2 + сіз] + [(1 + ἐν) eo + k3 + h.c] ; 
(f) {Re}; ооа + »»- GoCi,ikz) + ο) [ίσι + V302) k, + (МЗс\ — σα) ky] : 
{R2}, {R3}; оос + δη ϱ4σοοιιδε + сә [ (01 — V302) К» + (V301 + σα) ky] ; 
{R2}, (Fa) сос + У, 04 00 [cii E? + ci,2k2 + cisk;] + [(1 — #3) cəo+k2 + h.c] ; 
{R2}, {Rs}; сос + У), озсо [ei K? + ci2k2 + csk; (1+ ciak? + ci sk2)] + [(οαὠ]. + cok’) oy + h.c] ; 
{R2}, {Вв}; сос + У), оз 90 [cia K? + ci,2k? + сазе.) + [(1 + ἐν 3) c204k4 + h.c] ; 
(Fs) ‚ {Ва}; оос + У; оз оос: + сә [ (01 — V302) К» + (V301 + σα) Κυ]; 
{R3}, {Rs}; σοσι + 22:8 со [с, k2 + ci 2k? + Cak; | + ία — i 9) coo k2 + h.c.] ; 
{Ез}, {Re}; σοσι + ая со [ος k? + ci ak? + ciak; (1 + ciak? + ci,sk2)] + [ (coke 4 cok? ) σι + h.c.] ; 
{R4}, {Rs}; оос + да GoG; 1k; + σα [ίσι — V302) ke + (МЗс\ + σα) ky] : 
{Ra} , {Re}; оос + У, озсо [cia κ” + ci,2k2 + сьзК»] + [(1 — 3) eoo. 2. + hic] 
{Rs}, {Вв}; σοσι + Σὺ; ο 4 σοῦι1 κα + сә [ίσι — V302) ke + (V301 + 02) ky] ; 

О; (mi), {R2}; σοσι + 2.88 GoG; 1k; + σ2σι Κα + c302ky; 

Р; {Ri}, {R2}; сос + λα. σοοι 1kz + C201 (ka x 5) + C202 (εν = х) ; 
{Ri}, {Аз}; оос + Σὺ; 0з 0061: + c2 [ (301 + V302) К» + (V301 — 302) ky] ; 
{R2}, {R3}; сос + Уз сосі,1К + c201 (ke + 5) + οσο (εν = =) ; 

T; (Ri), {R2}; сос + X оз озса (V3k, + ky) + οσο (V3ky — ke) + c301kz; 

T’; {R1}, {R2}; σο (ει + coky) + сзозКи + esci Κα + c602kz; 

>; {Ri}, {R2}; оо (сі + coke) + cao3k, + сво2Ку + c501kz; 


202102.00016v1 
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SG 180 

Гь; (C$ |003}, (1/000), 7; Non-Centrosymmetric; without SOC 

Г; Hs; [οι + cə(k2 + Ку) + сзК?] со + ca [201 ks — оз (kz — ky)| + cso2k;; 
Re; [ει  eo(K2 + ky) + esk2] оо + ca [20i ks ky + оз (kz — k7)] + cs02kz; 

A; Rs; [οι + co(kz + ky) + eak2] со + ca [201 ks k, — оз (kz — k7)] + cso2k;; 
Re; [οι + ea (k2 + ky) + c3k2] oo + ca [201 ks ky + оз (kz — k)] + eso2kz; 

К; Ha; слоо + c2 (oik; + o3ky) + сзо2К.; 

Н; Rs; cioo + c2 (σι κα + osky) + cao2k;; 


706 


Accidental degeneracies on high symmetry line 


A; 


U; 
Р; 


Т; 
5; 


p 
5"; 


>; 
В; 


{R1}, {R2}; 
{Ri}; {Rs}; 
{Ri}, {Ва}; 
{Ri}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{R2}, {Rs}; 
{R2}, {Re}; 
Us) {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 
{R1}, {R2}; 
{R1}, {R2}; 
{Hi} {Rs}; 
{R2}, {R3}; 
Iy {R2}; 
{ita} {Rs}; 
Iy {R2}; 
{Ri}, {R2}; 
Iy {R2}; 
{Ri}, {R2}; 


σο (οι E 


E p» σο [οι 
Γ i-o σο [οι 
Γ Σ-ο.3 σο [οι 


F 2 =o, 70 [οι 


оз 00Ci.1 


izo, 70 [ci 


НУ 0,3 70б 


НУ 0,3 70Ci,1 


E 2.08 90Ci,1 


F2 ios 0161 


Γ λα CiCi,i 


Γ y» σο [οι, 
К. + сә [ίσι — V302) К» + (V301 + 02) ky] ; 


Γ аа σο [ci, 
kz + c2 [ (01 — V302) К» + (V301 + σα) Κυ]; 


Роз 70 [66 


k? + cik? 4 
k? + ci 262 4 
k? + ci ak2 4 


k? + cik? 4 
k? + ci a k2 4 


k? + ci a k2 4 


F J i=0,3 CoCi 1k; + сә [ίσι — V302) ke + (V301 + σα) ky] ; 
AK? + cia k 4 
ak? + ciak2 4 
ak? + ci2k? 4 
5 NE Toci, 1kz) + сә [ίσι + УЗо2) Κα + (ν3σι — σα) Kal ; 
НУ оз сос: + сә [σι — V3o2) К» + (V301 + σα) ky] ; 


š 2 i-o 20 [ci, 


сз] + [(1 — ἐν) eso k2 + h.c.] ; 
F ciakz (1 + ciak? + cisk2)] + [ (ου 6. + cok?) o4 + h.c.] : 
- ciskz] + [(1 + à/3) eso k3 + h.e] ; 


H сз] + [(1 — ἐν) eso k2 + hic] ; 
г Ci,3kz (1 + ciak? + ci,sk2)] + [ (coke + cok?) o+ + h.c.] ; 
+ ci,3kz|] + [(1 + iv3) eoo. ki + h.c] ; 


Е ci,3kz| + [(1— 43) eso. K?. + h.c.] ; 
г Ci,3kz (1 + ciak? + ci,skz)] + [ (coke + οκ”) σι + h.c.] Я 


F ci,3kz| + [(1 — 43) eoo. k?. + h.c.] ; 


k; + c2 [ (01 — V302) К» + (V301 + σα) Κυ]; 


k; + ο [(3σι 


(δν, + h) 
(Vk, + h) 


E Уаз GoG; 1k; + с201Ка + ca02ky; 
k k 
F2, —o,s 0061: + С201 (ka + 5) + οσο (ky = 5k) Я 


+ V302) Κα + (W301 — 302) ky] ; 


Γ о, сосі,1К: + C201 (ka F 5) + 6202 (εν = £) ; 


+ c202 (V3ky — ke) + c301kz; 
+ C202 (УЗЕ, — kz) + c30 Κας; 


Е Οὐ Κυ) + сзозКу С591 К. Cg05k;; 
k оку) + сзозКу C501 К. Cg05k;; 
сЕ) C303 ον сбс2 Ку C501 Ez; 
сЕ) C303 ks. Codaky C501kz; 
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20. 


SG 181-190 


SG 181 

Гь; (C$ |002), (C21000), 7; Non-Centrosymmetric; without SOC 

Г; Hs; [οι + cə(k2 + Ку) + сзК?] со + ca [2o1keky — оз (kz — ky)| + cs02kz; 
Re; [ει + cə (k2 + ky) + cak2] оо + ca [201ks ky + оз (kz — ky)] + cs02kz; 

A; Rs; [οι + cə (k2 + Ку) + c3k?] со + ca [2o1keky — оз (kz — k7)] + cs02kz; 
Re; [ει + сә(К + ky) + сзК2] оо + ca [о1КьКу + оз (kz — ky)] + cs02kz; 


K; Rs; C100 + C2 (σι Κα = o3ky) + c302kz; 


H; R3; с1со + сә (σι Κα -- osky) + cao2k;; 
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Accidental degeneracies on high symmetry line 


A; {Ri} ; {R2}; G0C1 + У оз GoG; 1k; + c2 [ίσι = V302) k, + (ν3σι + σα) ky] ; 


(f) {R3}; eoe + аа σο [cii E? + ci 2k? + Cak; | + [e — іу) cook + h.c.) ; 
{R1}, (Fa); оос + У, озсо [cii k? + ci;ak? + сіз. (1 + ciak? + ci,skz)| + [(c2k} + cok?) σι + А.с.) ; 
(f) (Rs): σοει + pa σο leak + ci ak2 + ci,ak;] + [a + іу) c0 4 Κα + h.c.} ; 


{Ri}, {Πο}; сос + 2 оз Toci 1k; ) + сә [ίσι + V302) 


{R2}, {R3}; оос + 23:48 Go; 1k; + ο) [ίσι — УЗо2) k; + (ν3σι + σα) ky] ; 
{R2}, {Ва}; тосу + У), 5,3 00 [01 + οι ος + οι δε] + [(1— ἐν 8) eec k2 + h.e] ; 
{R2}, {Rs}; оос ΕΣ. ϱ4σο [οι, k? + cia k2 + ciskz (1 + ciak? + cisk2)] + [(с2 + cok?) o+ + h.c.] ; 
{R2}, {Re}; оос + 2 04 90 ος k? + οι ok2 + ci,akz| + [(1 + ἐν 9) сооъ + ha]: 
(Ha), {R4}; оос + 2:48 OoCi,1kz + ο) [ίσι — V302) k; + (МЗс\ + σα) ky] ; 
{R3}, {Rs}; соосу + 2: 0 00 [с, k? + ci ak? + сіз: + [(1 — iV/3) coc. k2 + h.c.] ; 
{R3}, {Re}; сос + 37,19, 00 [οι, k? + cik? + ciskz (1 + ciak? + cisk2)] + [(c2k} + cok?) o+ + he] ; 


k, + (ν3σι — σα) ky] ; 


(Ra), {Rs}; сос + 2 i-o, OoCi,1kz + c2 [ίσι — V302) Κα + (v30: + σα) ky] : 
{Ra} ; {Re} ; бы + 228 σο [с, k? + οι 2k? T ci,3kz] + [(1 — іу) coo К. + h.c.] Ἡ 
{Rs} р (He) ; σοσι T Paid GoG; 1k; + C2 [ίσι = V302) k, + (v30: + σα) ky] ; 


U; {В}, {R2}; coci + У ,-оз GoG; 1k; + с201Ка + c302ky; 
P; (Fa). {R2}; оос + У, з посі: + С201 (ke + 5) 4 
{Ri}, {Аз}; оос + Σὺ; 9 061: + сә [(301 + V302) 
{R2} ; {R3} ; σο6ι + уз сосі,1 Κα + C2G1 (ke + 5) E 


r C202 (ky = 5) 5 
kz + (V301 = 302) ky] ; 


Г C202 (εν = =) ; 


T; {В}, {R2}; сос + Dos OiCi,1 (V3kz + ky) + C202 (МЗЕ, — kz) + c301kz; 
5; {R1}, {R2}; coci + Е (УЗК, + ky) + c202 (V3ky — ke) + c301kz; 


Т" {R1}, {52}; oo (ει + c2ky) + сзозКу + cso1ik+ + céo2k; 
5'; {Ri}, {R2}; σοί 
X; {Ri}, {R2}; со (су + c2k 
R; {Ri}, {R2}; σοί 


ει + coky) + c303ky ορσιΚα co602k; 
2 


) 
) 


C303 ks свстоЁ c501kz 
y 


σι coke c303ke C602 ky €501kz 


η 
η 
$ 


3 
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SG 182 


Гл; {Св |001}, (C2:|000), 7; Non-Centrosymmetric; without SOC 


Г; Rs; [οι co(k2 + k2) cak?] со + са [2o ks ky — σα (κα = k;)] + сьо; 
Re; [οι со(К + k2) csk2] со + са [201К»Ку + оз (kz = ky)] + сво; 
А; Вт; C100 + c203kz; 
Ra; C100 + coəosk;; 
Во; C100 + c203kz; 
L; Rs; 61σο + c203kz; 
K; Rs; C100 + сә (σι Κα + osky) + c302kz; 
H; (Fi, R2}; εισο + (c201 + cao2) kz; 
Rs; C100 + c2o2k;; 


S; {Ro, Rs}; [ci + сә (V3k, + Ку) | оо + (сзо + c402)kz; 
S': {R2, Ва}; до (coky + сл) + (c301 + εισο) kz; 
В; {Ri, R2}; oo (coke + ci) + (ο3σι + с402) kz; 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оос + У, 9, сос: + сә [σι — V302) К» + (V301 + 02) ky] ; 
{R1}, {Ез}; сос + У), озсо [010° + οι ος + созе] + [(1— ἐν 8) cook? + h.e] ; 
{R1}, {Ra}; оос + У), 8, 00 [0:10 + οι ος + ciska (1 + ei ak? + ci sk2)] + [(c2k} + сок) oy + h.c] ; 
{R1}, {R5}; оосу + 9, sg 460 [ci k? + cia k2 + сіз] + [(1 + ἐν) eo + k3 + h.c] ; 
{R1}, {Re}; оос + 27,59, 706iikz) + сә [(e1 + V3o2) ke + (W301 — 02) ky] ; 
{R2}, {R3}; оос + У, оз σοσι,1 κα + сә [ίσι — V302) ke + (V301 + σὲ) Κε]; 
{R2}, (Fa) оос + У, озсо [cii k2 + ci,2k2 + cisk;] + [(1 — ἐν 8) сзо+К2. + h.c] ; 
{R2}, {Rs}; сос + У), озсо [0:10 + cia k2 + csk; (1+ ciak? + ci sk2)] + [(οαὠ]. + cok’) oy + h.e] ; 
{R2}, {Вв}; сос + У), 6, 90 [cia k2 + cia k2 + сазе.) + [(1 + ἐν 3) eoo. k3 + h.c] ; 
(Ha) , {R4}; оос + 2 iens OoCi,ikz + С? [ίσι - V302) ke + (v30: + σα) ky] ; 
(Fs) {Rs}; ооа + 32,59, 00 [es, k? + ci 2k? + сз.) + [(1 — i3) соъ? + h.c.] ; 
{Ез}, {Πο}: σοσι + Paid со [ος k? + ci ak? + ciak; (1 + ciak? + ci,sk2)] + [ (coke 4 cok? ) σι + h.c.] ; 
{R4}, {Rs}; оос + да GoG; 1k; + σα [ίσι — V302) ke + (МЗс\ + σα) ky] : 
{Ra} , {Re}; оос + У, озсо [cia κ” + ci,2k2 + сьзК»] + [(1 — 3) eoo. 2. + hic] 
{Rs}, {Re}; оос + У), зоос: + c2 [ (01 — V302) Κα + (V301 + σα) Κυ]; 

О; (mi), {R2}; σοσι + 2.88 GoG; 1k; + σ2σι Κα + c302ky; 

P; {R1}, {R2}; σοσι + λα. GoG; 1k; + C201 (ka + =) + C202 (εν = х) ; 
(Ri) {R3}; сос + 2.08 сос 1k; + ο) [(3e1 4 V302) ke + (ν3σι = 302) ky] ; 
{R2}, {R3}; сос + Уз сосі,1К + c201 (ke + 5) + οσο (εν = =) ; 

T; (Ri), {R2}; сос + X оз озса (V3k, + ky) + οσο (V3ky — ke) + c301kz; 

T’; {R1}, {R2}; σο (ει + coky) + сзозКи + esci Κα + c602kz; 

У; {R1}, {R2}; до (су + сок.) + c303k2 + cooaky + csoikz; 
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cak2] со + es [2o1ks ky — оз (kz — k2)] ; 
c4k?] со + cs [2o1 ks ky + σα (kz — k2)] ; 


SG 183 
Γι; {CE 1000), {011/000}, 7; Non-Centrosymmetric; without SOC 
Г; Rs; [ci + cə(k2 + ky) + esk2] oo + са [20i ks ky — оз (kz — ky 
Re; [οι + cə (k2 + ky) + csk2] σο + са [201 ks ky + оз (kz — ky 
А; Rs; [οι + eo(K2 + ky) + eak2] со + ca [201 ks k, — оз (kz — ky 
Re; [ει + cə2 (k2 + ky) + esk2] оо + ca [20i ks + оз (kz — k? 
К; Ha; слоо + сә (Orke + osky); 
Н; Rs; cioo + c2 (σι Κα + osky); 
A; Rs; [οι + сок. + сз(к2 + К) 
Re; [οι + cake 4 сз(к2 + k2) 
Р; Rs; оо (сл + cək;) + сз (σικα + osky); 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (су + ekz) + сзозК.; 
{Ri}, {R3}; оо (c1 + cokz) + c303kz; 
{R1}, {R4}; oo (ci + cək;) + c303kz; 


Ао (ει + cokz) + (V3As + As) c3kz + c4 (Aik, + АзКу) + св (Aska + Ав); 


{R1}, {Rs}; Ao (οι + c2kz) + (V3As + As) cake; 
{Ri}, {R6}; 

{R2}, {R3}; со (су + cakz) + сзозК.; 

{R2}, (Ra) ; до (с1 + cək;) + c303kz; 


{R2}, {Rs}; 
{R2}, {R6}; 


{Rs}, {Ва}; до (су + cokz) + c303kz; 


Ao (οι + cakz) + (V3As + Ав) cake; 
Ao (cı + eakz) + (УЗА + As) сзК. + (Ascs — A2c6) ke + (Arcs — Aacs) ky; 


{Аз}, {Rs}; Ао (ει + cokz) + (V3As + As) csk; + (Aacs — Aes) К» + (A2c6 — Aces) ky; 
{R3}, {Re}; Ао (су + ск.) + (V3As + As) cake; 
{R4}, {Rs}; Ао (су + ekz) + (V3As + As) csk; + са (Azka + Aiky) + св (Aske + Адк); 
{R4}, {Re}; Ао (су + cokz) + (УЗА + As) csk;; 
{Rs}, (Ro) ; aloo + 2-55 l'iociakz + c2 (1,5 k; — Po ok.) + cs (Vike + T2,2ky) ; 
U; (Fa), (Hia) i до (си + ск.) + сзозК.; 
(Ri) (Ra) ; оо (οι + cok; c303kz + (C501 + 6602) kz; 
{R1}, {R4}; оо (су + cakz) + сзозК» + (cs01 + ceo2) ky; 
{R2}, {R3}; со (су + cək;) + сзозК. + (e501 + C602) ky; 
{R2}, {R4}; оо (c1 + cokz) + c303kz + (сБот + C602) Κα; 
{Ез}, {Ra}; оо (c1 + cokz) + c303kz; 
P; {Πι},{Β2}; оо (су + с2К.) + cg03kz; 
(R3) , {Πο}; Ао (ει + cokz) + (УЗАь + Ав) csk; +2 (Авсз + Атса — Aace) kx + [(УЗАз — As) са + 2 (A166 
{R2}, {Πο}; Ао (ει + с2К.) + (МЗ Ας + Ав) csk; +2 (Аасз + Атса — Arce) kx + [(УЗАз — As) са + 2 (Aces 
T; (Bi) (R2) ; со [ει + сә (W3ke + Ку) | + озсз (МЗЁ» + ky) + сох (Ke — УЗЕ) ; 
S; {R1}, (H2) ; оо [οι + сә (V3k, + Ку) ] + сзсз (W3k2 + ky) + ε5σο (Κα — V3ky) ; 
Т" (F3) , (Ra) ; оо (ει + c2ky) + сзозЕ + csoikz; 
5"; {R1}, {R2}; со (ει + c2ky) + c303ky + esci ka; 
У; {R1}, {R2}; оо (ει + coky) + сзозКу + cs02ky; 
В; {Ri}, {R2}; оо (си + caky) + c303ky + cs02ky; 


A4c3)] ky; 
A2c6)] ky; 
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SG 184 


Гл; (C |000}, {0211004}, 7; Non-Centrosymmetric; without SOC 


I; Rs; [οι + ο (k2 к) cak2 ао + Сд [201 к, — 03 (k2 — by] Я 
Re; [οι + со(к2 ky) cak2] со + са [201 к, + σα (ke = k;)] | 
А; (Ha, Ra}; C100 + cəosk;; 


{Re, Re}; [ei + с2(к2 + k2) + csk2] Гоо + mM [ci iTi okz + cioT'is (k2 = к) — 2ci olia ks k,] ; 


, 


(Ro, Rio}; сісо + c203kz; 


, 


(Riz, Rao); [οι + ca(k2 k2) c3k?] To от Σ [cial iokz =F ΕΟΓ 3 (k == к) = | ы 


L; {R2, Ва}; соо + c203k;; 
{Re, Ёз}; соо + c203k;; 
K; Rs; οισο + сә (Oike + озу); 
Н; (Rs, Ва}; соо + созк; 
{Re, Вв}; [ει + cə(k2 + ky) + esk2] Гоо + 322 i [eia ioke + ci,2 (Για Κα — ГзЁ»)]; 
[οι + coke + сз(к2 + ky) + cak2] со + cs [2σι ks — оз (kz — k7)] ; 
[ει + coke + cs (Κα + ky) + cak2] со + cs [2oi ks + σα (kz — k2)] ; 
P; Rs; (οι + cokz) со + сз (cik, + osky); 
| 
( 
(e 


c1 + сә (УЗЕ, + ky)] оо + (σι + c402) (ka — УЗЕ) + csosk;; 


οι + c2ky) oo + (c201 + с402) Κα + c503k2; 


+ c2kz) со + (с201 + с402) ky + csosk;; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Re}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 

U; {Ri}, {R2}; 
{R1}, {Rs}; 
{Fix} (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Us) {Ва}; 

P; {Ri} {Ra}; 
{R1}, {Rs}; 
{R2}, {R3}; 

T; {R1}, {R2}; 

T' {Ri}, {Ro}; 

Σ; {Rı}, {R2}; 


со (сі + cokz) + c303kz; 

со (сі + с2К.) + c303kz; 

со (c1 + cokz) + eaosk;; 

Ао (cı + eakz) + (V3As + Ав) c3kz; 

Ao (οι + cakz) + (УЗА + Ав) cakz + са (Aik; + Аку) + св (АаК» + Acky) ; 
со (сі + с2К.) + c303kz; 

со (ει + cokz) + c303kz; 

Ao (с + eakz) + (V3As + Ав) c3kz; 

Ao (ει + cokz) + (V3As + As) сзК. + (Ascs — Асб) К» + (А1св — Aacs) ky; 
со (сі + ο.) + c303kz; 

Ao (ει + cokz) + (УЗА + As) Cakz + (Aacs — A166) К» + (Ас — Авс») ky; 
Ao (су + eakz) + (V3As + Ав) c3kz; 

Ao (οι + cakz) + (УЗА + As) cakz + са (АзК» + Aiky) + св (Asks + Aaky) ; 
Ao (с + eakz) + (УЗАь + Ав) c3kz; 

ciloo + У; оз Гьосьа К + сә (T1,2ky — F2,okz) + сз (Глок +T2,2ky) ; 

со (сі + cokz) + c303kz; 

со (ει + cokz) + сзозК. + (C501 + C602) Κα; 

со (с cok; c303kz + (c501 + 6602) ky; 

со (сі + cokz) + c303kz + (сво + C602) ky; 

со (с cok; c303kz + (C501 + 6602) ka; 

со (σι + cokz) + eaosk;; 

со (сі + cokz) + c303kz; 

Ao (οι + сг.) + (V3As + As) csk, + 2 (Авсз + Атса — Azco) К» + [(V3As — As) ca + 2 (А.с 
Ao (ει + cək;) 4 (V34; As) csk; +2 (Алсз + Атса — A166) К, + [(УЗАв As) ca + 2 (Ages 
σο [οι + со (V 3k, + ky) | + сзсз (УЗЕ, + ky) + 6502 (Κα = V3ky) ; 

со (σι + ску) + сзозКи + сѕо1 Κα; 

oo (ει + Coky) + c303ky + cso2ky; 


Aacs)| ky; 
A»ce)] ky; 


202102.00016v1 


chinaXiv 


SG 185 


Гл; {С |001}, (0511002), 7; Non-Centrosymmetric; without SOC 


Г; 


А; 


ο”: 


Е; 


Rs; 
Re; 


[er 


[οι 4 


- Co(k2 + k2) 4 
Е ca(k2 + k2) 4 


(Ra, Rio}; οσο + c203kz; 
(Hs, Ris}; C100 + C203K;; 


{Re, Πιο}: [ci + cə (k2 + k2) + esk2] Го,о + cala ok; + cs [2To, Ks ky + Го,з (kz — k2)] + [arke («Г+ + АГА) + h.c]; 


{R2, Ra}; 
{ Re, Rs}; 
Вз; 

{Ri, Ri}; 
(Ro, R2}; 
{ Аз, Ез}; 


Ёз; 

Un, Ri}; 
Uis, R2}; 
Un, Ri}; 
{R2, R2}; 
LU, Ко}; 


C100 


C100 


+ c203kz; 


+ c203kz; 


+ сз2] co 4 


г cak?] O0 4 


C100 + C2 (σι Κα + σα ον) ; 


σισο + (e301 — c402 + C203) k 


C100 + (c301 — €402 + сооз) k 


Ca [201kzky — 03 (ke m ki) | ; 
Г CA [20i ks ky + 03 (k2 ы к2)] ; 


2} 


2} 


с1Го,о + c2 (Го + Po,sky) + 35,4 cia iokz; 


[οι 


cok; ca (k2 


cok. ca (k2 


οι 


k2) + cak2] оо + са [201 ks ky — оз (kz — k;)] ; 
К) + cak2] оо + са [о1К»Ку + σα (kz — k;)] ; 


σο (οι + cokz) + сз (σι Къ + osky) ; 


сл 


сл 


[ 
[ 
(e 
( 
( 


C1 


οι + coky)oo + 


L ca (УЗ. 1 
H сә (УЗК» 4 


г coky)oo a 


+ cokx)oo 4 


Γ ky)] ΜΟΝ 
- ky)] оо + 
33 cé poke 
F а Ciiil iokz; 


Е c303k2; 


3 

Γ 201 Cii iokz; 
3 

Fo GT; ok; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{R2}, {R5}; 
{R2}, {R6}; 
{Rs}, (Ray; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 

U; {Ri}, {R2}; 
{R1}, {Rs}; 
{В}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Us) {Ва}; 

P; {Ri} {Ra}; 
{Ri}, {Rs}; 
{R2}, {R3}; 

T; {R1}, {R2}; 

5; {R1, Ri}, {R2, Πο}; 


Т"; {Ri}, {R2}; 
S; (I, Ri}, (Ro, Ro}; 
> {Ri},{Ro}; 


oo (σι + cakz) + c303kz; 

со (ει + c2k;) + c303kz; 

со (ει + c2k;) + caosk;; 

Ао (οι + cakz) + (УЗА + Ав) сзК.; 

Ао (ει + eakz) + (УЗА + Аз) eskz + οἱ (Aik; + АзКу) + св (Aske + Acky) ; 
σο (ει + c2k;) + c303kz; 

oo (οι + с2К.) + сзозі; 

Ао (e + cakz) + (V34s + Ав) сзК.; 

Ao (οι + cakz) + (УЗА + As) cakz + (Авсѕ — Aace) К» + (Arce — Алсь) ky; 
oo (σι + с2К.) + c303kz; 

Ao (ει + cakz) + (УЗАь + Ав) csk; + (Aacs — Arce) ke + (Азсв — Авсѕ) ky; 
Ао (οι + cakz) + (V34s + Ав) сзК.; 

Ao (ει + cakz) + (УЗА + Ав) cakz + са (Ак. + Aiky) + ος (Ask, + Aaky) ; 
Ао (e + cakz) + (V34s + Ав) сзК.; 

с1Го,о + 27, 04 Гьось1 К» + сә (Г1,2Ку — Гз,оКь) + сз (Γι,οΚα + Г2,2Ку); 

со (сі + cokz) + c303kz; 

со (οι + с2К») + сзозК» + (сот + с602) Κα; 

со (ει + с2К») + c303kz + (e501 + c602) ky; 

oo (οι + с2К») + сзозК» + (e501 + c602) ky; 

oo (ει + с2К») + сзозК» + (e501 + c602) Κα; 

со (οι + 22) + c303kz; 

со (сі + cokz) + c303kz; 

Ао (ει + cokz) + (УЗАь + As) csk, + 2 (Авсз + Атса — Азсв) k, + [(УЗАв = As) ca +2 (Аус — Aacs)| ky; 
Ао (ει + cok; ) + (УЗАь + As) csk; + 2 (Алсз + Атса — A166) К, + [(УЗАв — As) ca + 2 (Авсз — Ace)] ky; 


oo [ει + сг (V3k, + Ку) | + озсз (УЗ№» + ky) + C502 (Κα — V3ky) ; 


с1Го,о Я 


F оз Геос (УЗЕ, + ky) + 


[αι Γι, + сәГу,з + єзГә,о) (Κα — V3ky) + (a2 0,4 + азГз,+ + саГо,з + с5Гз,з) k; + hic] ; 


650! Κα} 


+ [(а1Г2,+ + coli,o + caT2,3) k, + (ооГо,+ + озГз,+ + с4Го,з + с5Гз,з) k; + h.c.] ; 


σο (οι coky) c303ky 
ciloo +); оз Госу 
σο (οι coky) c303ky 


c502ky; 
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Гл; {Св |001}, (041/000), 7; Non-Centrosymmetric; without SOC 


Г; Rs; 
Re; 

A; (Ra, Rio}; 
(Rs, Rit}; 
(Rs, Riz}; 

L; (Bo, Ra}; 
{ Re, Rs}; 

K; Rs; 

Н, (Rs, Ra}; 
Re; 

A; Rs; 

Re; 

Р; R3; 

S; {Ri, R2}; 

5'; {Πι, Во}; 

В; {Ri, Ri}; 
{ Ra, R2}; 


CE 
CE 
C100 


C100 


[ei + c2(k2 + k2) + cak?] Του + саГз,оК= + c5 [To Kc ky + Τους (kz E ki) | + (018. (kali — ET) + he]; 


C100 


C100 


+ c203k;; 


+ C203k;; 


+ C203k;; 


+ c203kz; 


C100 + C2 (σι ks + osky) ; 


C100 


+ C203kz; 


Е co(k2 + ky) + csk2] то + са [201kzky — оз (kz — k;)] ; 
Е cə (k2 + ky) + csk2] со + са [2o1k; + оз (№ — k7)] : 


[ει ар. c2(k2 + 0) + cak?] со + сз (O1kakz — o3kykz) ; 


ie 


C2 k; C3 


C2 k; C3 


(k + ky) + сак2] оо 4 


be Boch ei E 


[οι 


(k + ky) + сак] оо 4 


oo (οι + cə2k;) + сз (σι Κα + озу); 
οι + сә (УЗЕ. + ky)] со + c303kz; 


σι 


F caky)oo 4 


Е cokz)oo = 


| 

(οι + 
(οι 4 
(οι + 


σι 


| cacak;; 
8 
Fa G AT; ok; 


+ cokx)oo 


3 
+ οἱιΓοοἷκε; 


-ca [доз + оз (t2 — KI]; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (сі + cokz) + c303kz; 
{R1}, {Rs}; со (c1 + c2k;) + c303kz; 
{R1}, {R4}; со (сі + cokz) + c303kz; 
{Ri}, {Rs}; Ао (ει + cakz) + (УЗА + Ав) сзК.; 
{Ri}, {Reo}; Ao (ει + cakz) + (УЗА + Ав) cakz + са (Aik; + Аку) + св (АаК» + Acky) ; 
{R2}, {R3}; со (σι + c2k;) + c303kz; 
{R2}, {R4}; со (οι + cokz) + c303kz; 
{R2}, {Rs}; Ао (e + cakz) + (V34s + Ав) сзК.; 
{R2}, {R6}; Ao (οι + cakz) + (V3As + As) cakz + (Авсѕ — Aace) К» + (Arce — Алсь) ky; 
{Fa} {R4}; oo (ει + cokz) + c303kz; 
{Ез}, {Rs}; Ао (ει + c2kz) (V3As As) Cakz + (Aacs — A166) К» + (Ас — Авс») ky; 
{Rs}, {Re}; Ао (οι + cakz) + (V34s + As) сзК.; 
(Ra), (R5); Ao (e + cakz) + (УЗА + Ав) cakz + са (Ак. + Aiky) + ος (Ask, + Aaky) ; 
{R4}, {Re}; Ао (e + cakz) + (V3As + Ав) сзК.; 
{Rs}, {Re}; с1Го,о + 27, 04 Гьось1 К» + сә (Г1,2Ку — Гз,оКь) + сз (Γι,οΚα +P 2,2ky) ; 
U; {R1}, {R2}; oo (су + cokz) + csosk;; 
{Ri}, {Ra}; со (οι + cakz) + сзозЁ + (C501 + C602) ks; 
{Ri} {R4}; со (σι + cakz) + c303kz + (C501 + C602) ky; 
{R2}, {R3}; oo (сі + cakz) + c303kz + (c501 + c602) ky; 
{R2}, {R4}; oo (ει + c2k;) + c303kz + (e501 + c602) Κα; 
Us) {Ва}; со (ει + cakz) + c303kz; 
P; {Rı}, {R2}; со (ει + Cokz) + c303kz; 
(Ri {Rs}; Ао (ει + cok; ) + (УЗАь + As) csk, + 2 (Авсз + Атса — Азсв) k, + [(УЗАв = As) ca + 2 (Arce — Aacs)| ky; 


{Ro}, {Rs}; Ао (су + cakz) + (V3As + As) csk; +2 (Аасз + Атса — Arce) k, + [(УЗАз — As) са + 2 (Авсз — Aocs)| ky; 


T; {Ri}, {R2}; σο [οι + сә (V 3k. + ἴω] + сзсз (V 3k. + ky) + 6502 (k. = V3ky) ; 
T’; {Ri}, {R2}; со (ει + соу) + C303ky + c501kz; 
У; {Ri}, {Ro}; 00 (οι coky) c303ky С502Ку; 


В; {Ri, Ri}, (Ro, Πο}; 20-05 Lo (сёл + cio Kx) 4- [ky (ол Гл, + + c3, + c2 2,0) + К. (ооГо,+ + азГз, + + сзГо,з + саГз,з) + А.с]; 


Г»; {59 |000), {C3,|000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + co(k2 + k2) + esk2] со + са [201 ks ky + оз (К — K2)] ; 
Rs; [ει + eo(K2 + k2) + esk2] со + са [2o1ks ky — оз (kz — k;)] : 
А; Rs; [c1 + cə (k2 + ky) + esk?] oo + са [201 ks ky + оз (kz — k) ; 
Re; [ει + cə (k2 + ky) + esk2] оо + ca [2o1k;k; — оз (kz — k;)] ; 
A; Rs; [ει + cakz + ca(k2 + ky) + cak2] со + са [2o1ik; + оз (kz — К2)| ; 
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Accidental degeneracies on high symmetry line 


{Ri}, {R2}; до (су + cokz) + c303kz; 


A; (Ri) , {R3}; Ao (си + cək;) + (УЗА5 + Аз) Cakz + ca (Aik, + АзКу); 
{R2}, {R3}; Ао (οι + cokz) + (V3As + As) csk; + ca (Aik; — Агь); 

U; (Ri) , {R2}; оо (су + сок.) + c303kz + свог; 

P; (Fa), {R2}; оо (c1 + cək;) + c303kz + c5 [σι (ka =) σὰ (= ky)| i 
{Ri}, {R3}; оо (с cokz) + c303kz + c5 [(МЗ 302 — pm Καὶ + (V301 + 302) ky] : 
{Ro}, {Βα}; оо (су + cokz) + сзозК. + ορ [σι С А τ σα (55 ky) ; 


о 
| 
T 


T; (Rab, {R2}; оо 
5; {А}, {R2}; co 


C2 (УЗЕ, + ky) | + 03C3 (ν 5ο + ky) 
C2 (V3ka + ky) | + 03C3 (ЗЕ, + о T cso2k;; 


о 
| 
T 


( 
( 
( 
( 
| 
| 
T’; {Ri}, {R2}; со (οι + c2ky) + c303ky + cso2k;; 
5'; {Ri}, {Ro}; оо (су + coky) + сзозЁу + cs02kz; 
У; {R1}, {R2}; оо (οι + cake) + σ3σαΚα; 
{Ri}, {Аз}; оо (сі + coke) + сзозКа + (C501 — c602) kz; 
{R1}, {R4}; оо (ci + coke) + c303ke + (es01 — C602) ky; 
{R2}, {R3}; оо (сі + coke) + сзозКа + (c501 — c602) ky; 
{R2}, {R4}; оо (ci + coke) + c303ke + (ε5σι — c602) kz; 
{R3}, {Ra}; оо (сі + coke) + сзозка; 
R; (Fa) {R2}; оо (с соЁ=) + e303ks; 
{Ri}, {Аз}; оо (сі + coke) + сзозКа + (e501 — свог) kz; 
{Ri}, {Ва}; оо (сі + с2К») + сзозКа + (e501 — свог) ky; 
{R2}, {R3}; оо (сі + coke) + сзозКа + (e501 — c602) ky; 
{R2}, {Ка}; co (οι + cake) + cacsk, + (c501 — C602) kz; 
{R3}, {Ra}; оо (сі + coke) + сзозКа; 
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Tn; {53 |000}, {C3211004}, 7; Non-Centrosymmetric; without SOC 

Г; Rs; [ei ca (k2 k2) cak?] со + C4 [201 kk, + σα (κα = к2)] ; 
Re; [ει + ea (k2 + ky) + csk2] oo + са [2c1k; k; — оз (kz — k;)] ; 

А; (Rz, Rs}; [ei + c2(kz + k2) + csk2] Гоо + са (To ik; — Гз,әЁу) kz + [201 Гао + tail +,3 (k? — ky) + ok; Tuo + h.c] ; 
Ro; 6ισο + c201kz; 

L; Rs; C100 + C202kz; 


H; (Ri, Ва}; соо + (c201 + c302) kz; 

(fi, Rs}; слоо + (c201 + c302) kz; 

Uis, Re}; οισο + (c201 + c302) kz; 
A; Rs; [ει + ekz + ca(k2 + ky) + cak2] со + cs [2o1ik;k; + оз (kz — k;)] : 
S; (I, Ro}; [ei + сә (УЗКь + Еу) | со + сзоз (ke — V3ky) + саб. + csoək;; 
5'; {Ri, Ro}; (οι + c2ky) со (слот + свог) kz; 
В; Rs; ( 


C303 Kk 


C1 + cokz) σο c401kz; 


c303ky 
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2 


t (V301 + 302) ky] : 


i| 


A; {Ri}, {R2}; оо (ει + сок) + c303kz; 
{Πι}, {Rs}; Ao (су + ουκ.) + (V3As + As) csk; + ca (Aik, + Аку); 
{R2}, {R3}; Ao (οι + сок.) + (V3As + As) csk; + ca (АК, — Arka); 
U; {В:}, {R2}; оо (ci + сок.) + c303kz + cs02ky; 
P; {R1}, {R2}; оо (ει + cək;,) + c303kz © [σι С 5 s) тә (= 
{Ri}, {Rs}; со (сл + ск.) + csosk; + cs [{νὅσο в. kz 
{R2}, {R3}; оо (c сок.) + c303kz + cs [σι С т *k) 02 (55 
T; {Ri}, (R2) ; co [c + со (V 3k; + ky) | + сзсз (V3kz + ky) + csook;; 
T {Ri}, {R2}; со (οι + caky) + c303ky + cso2k;; 
X; {R1}, {R2}; σο (οι + coke) + сзозЁ»; 
{Ri}, {Πο}; со (ει + coke) + esosks + (C501 — свог) kz; 
{R1}, {Ra}; оо (су + coke) + сзозК» + (es01 — C602) ky; 
{R2}, {R3}; оо (сі + cake) + сзозК» + (C501 — ceo2) ky; 
{R2}, {Ва}; оо (ει + coke) + c303ke + (501 — ce02) kz; 
{Rs}, {Ва}; σο (c ορ Κα) сзозКа; 
SG 189 
Г»; {S3 |000}, 1С 1000), 7; Non-Centrosymmetric; without SOC 
Г; Rs; [ci + cə(k2 + К) + esk2] оо + са [201 + σα (kz — k;)] ; 
Re; [ει + cə (k2 + ky) + esk2] оо + ca [2σι ks ky — оз (kz — k;)] ; 
A; Rs; [οι + cə (k2 + ky) + esk2] oo + са [20i ks + оз (kz — B ; 
Re; [ει со (k2 к) + сз Я со + C4 [201 Κε Κυ — оз (2 Е ; 
К; Rs; слоо + c2 (σι ks + osky); 
Re; c100 + сә (oik, — озу); 
Н; Rs; слоо + сә (oik; + osky); 
Re; οισο + сә (σι Κα — озу); 
A; Rs; [ει + c2k; + сз(К + ky) + cak2] оо + cs [201kaky + оз (kz — k;)] ; 
Р; Rs; (ει + cokz) со + сз (σι Κα + osky); 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{R1}, {Rs}; 
{R2}, {R3}; 
{R1}, {R2}; 
P; {R1}, {R2}; 
{R1}, {Rs}; 
{R2}, {R3}; 
T; {ia} {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{R3}, (Ray; 
5; (ap {R2}; 
{Ri}, {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Uis) (Ray; 
T’; {R1}, {R2}; 
iH {Rs}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{R3}, {Ra}; 
Un) {R2}; 
{R1}, {R3}; 
im). (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 
> {В}, {Πο}; 
R; (Rib, {R2}; 


= 


S’; 


σο (οι + cokz) + c303kz; 


Ао (ει + cokz) + (УЗА5 + As) c3kz + ca (Aik; — Α2Κα}; 

Ao (οι + cakz) + (УЗА + Ав) cakz + ca (Aik; + Аку); 

со (ει + cokz) + c303kz + cso2kze; 

со (c1 + cokz) + eaosk;; 

Ao (ει + с2К.) 4 (УЗА5 Аз) csk; +2 (Авсз + Атса — Α26ο) [(УЗАв As) ca + 2 (Aice A4ca)] k 
Ао (ει + с2К.) 4 (УЗА As) csk; + 2 (Аасз + Атса — Aico) ke + [(УЗАв As) ca + 2 (Ascs Аэсв)| ky; 
oo [ει + сә (V3ks + ky)] + сзсз (ИЗА. + ky) 

σο [C1 + сә (V 3k. + ky)] + сзсз (V 3k. +k y) + (сус — свог) kz; 

oo [ει + сә (МЗК» + ky)] + сзсз (УЗК» + ky) + (e501 — свог) (ke — V3ky) ; 
σο [с + сә (МЗК„ + ky) | + сзсз (Узк» + ky) + (c501 — сбс2) (Ka. — V3ky) | 
σρ [с + сә (V 3k, + ky) | + сзсз (V 3k, + ky) + (ο5σι — свог) kz; 

со [с + со (Узк» + ky)| + сзсз (V 3k. + ky) ; 

oo [ει + сә (V3ks + ky)] + сзсз (V3ks + ky) ; 

то [C1 + сә (Узк» + №} | + сзсз (УЗЕ + ky) + (сус — свог) kz; 

oo [ει + сә (МЗК» + ky) ] + 0303 (V3k, + ky) + (e501 — свог) (ke — V3ky) ; 
со [с + сә (УЗЕ + ky) | + сзсз (УЗЕ, + ky) + (c501 — ©6902) (ke — V3ky) - 
σρ [с + сә (V 3k, + ky) | + сзсз (V 3k, +k у) + (сус — свог) kz; 

со |C1 + c2 (Узк» + ky)] + сзсз (Узк» +k y) 

со (ει + co ky) + сзозКи; 

со (ει + ca ky) + c303ky + (сас — 6502) kz; 

со (сі + Coky) + c303ky + (c401 — 6502) Κα; 

со (σι + οφ) + esos ky, + (саст — ἆρσο) ks; 

со (σι + co ky) + eso3k, + (саст — свог) kz; 

со (σι + coky) + esosky; 

со (c1 + coky) + cgo3ky; 

со (σι + coky) + eso3k, + (саст — свог) kz; 

со (σι + co ky) + caosk, + (саст — свог) Κα; 

со (σι + οφ) + c303ky + (саст — ἆρσο) Κα; 

со (c1 + coky) + cgogky + (саст — свог) kz; 

со (сі + ca ky) + c303ky; 

со (с cokx) + сзозКь + c502kz; 

со (с coke) + сзозКа + c502kz; 
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Гл; {53 |000}, (C2,|002), 7; Non-Centrosymmetric; without SOC 


Г; Rs; [ει + co(kz + Ку) + csk2] со + са [2o1keky + оз (kz — k7)] ; 
Re; [ει + ea (k2 + k2) + csk2] oo + са [201 к. — оз (kz — k7)] : 
А; (Rz, Rs}; [ci + cə (k2 + К) + esk2] Го,о + ca (Го, + Гз,2К») kz + [20a Го + tail 4,3 (kz — kç) + а2К.Г+,2 + h.c] ; 
Во; C100 + C201 k;; 
L; Rs; C100 + cə2o2k;; 
K; Rs; €100 + сә (Oike + o3ky) 
Re; c100 + сә (σι Κα — o3ky) ; 
Н; Вт; [ει + cə (k2 + k2) + esk2] σο + са (cake + oi ky) kz; 
Ra; ει + cə (k2 + ky) + esk2] со + са (cake — oiky) kz; 
Ro; C100 + c201E;; 
A; Вз; [ει + c2k; + сз(К2 + 2) + cak2] со + cs [20i ks + оз (kz — k7)] : 
Р; Rs; (οι + c2kz) со + сз (Oika + o3ky) ; 
S; Hs; [οι + єз (УЗЕ, + ky)] со + сзоз (№ — V3ky) + cami ks; 
S'; Rs; (οι + с2Ки) со + c303k2 + c401kz; 
R; {Πι, Ro}; (οι + cake) σο + csGsky + (слот + C502) kz; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо (ει + ск.) + c303kz; 
{R1}, {Πα}; Ао (οι + cakz) + (УЗА + As) csk; + са (Aik, — Α2 Κα}; 
{R2}, {R3}; Ао (οι + cak,) + (УЗА5 + Ав) cake + са (Αι Κα + A2ky); 
U; {R1}, (Ha) ; до (c1 + ΦΚ.) + c303kz + с502Кь; 
Р; (3) {R2}; со (су + с2К.) + c303kz; 
{Ri}, {R3}; Ао (οι + 62,2) + (V34s + Ав) cskz + 2 (Авсз + Arca — Азов) ka + [(УЗАв — As) ea + 2 (Ares 
{R2}, {89}: Ао (οι + cake) + (УЗА + Ав) cskz + 2 (Аасз + Атса — Arce) К» + [(УЗАз — As) са + 2 (Авсз 
T; {R1}, {R2}; σο [ει + сә (V3ks + ky)] + oes (УЗ» + ky) 
{R1}, {R3}; оо [ei + ο (V3ks + Ку) | + озсз (УЗК» + ky) + (e501 — сво?) kz; 
{R1}, {Ra}; оо [οι + c2 (УЗК, + ky)] + озсз (УЗЕ. + ky) + (e501 — свог) (ke — УЗКи); 
{R2}, {R3}; со [οι + сә (УЗА» + ky)] + озсз (УЗЕ. + ky) + (e501 — οοσα) (ke — УЗЕ»); 
{R2}, {R4}; σο [ει + сә (МЗК, + ky)] + 0303 (УЗК» + ky) + (e501 — св 02) kz; 
{R3}, (R4) ; со [ει + с (ИЗА, + ky)] + 0303 (УЗЕ. + ky) 
T'; {Ri}, {R2}; σο (ει + coky) + сзозКу; 
{Ri}, {R3}; оо (c1 + coky) + esosky + (сас — 6502) kz; 
{R1}, {Ra}; co (οι + esky) + cacsk, + (οισι — с502) Κα; 
{R2}, {R3}; со (c1 + coky) + сзозКу + (c401 — 6502) Κα; 
{R2}, {R4}; оо (ci + c2ky) + сзозКу + (c401 — C502) kz; 
{Rs}, {Ra}; оо (οι + c2ky) + сзозЁу; 
X; {Ri}, {Πο}: до (ει + ο Κα) + сзсз + cso2k;; 


Aaca)| k 
Aoce)| k 
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Ta; {Cf 000), {C4,|000}, {C2|000}, {71000}, 7; Centrosymmetric; without SOC 


Г; Rs; [С C2 k2 k2) cak2 Oo + Сд |201 К. Ку + σα 


У 
Rs; [ει + cə(k2 + k?) + сзЁ?] со + са [201 ks ky + σα ; 
Ro; [С C2 k2 E) cak2 бо + C4 [201 к.к, + σα Н 


k2 k2) cak2 со + Сд |201 Κα Ку + оз 
k2 ke) cak2 σο + Сд |201 К. Ку + σα 


Re; [с C2 k2 к2) cak2 Go + сл |201 ks Ку + дз 


Ro; [с C2 k2 k2) cak2 Go + сл [2σι kk, + дз 


(ka — ky 
(kz — ky 
(ka — № 
(kz — № 
(kz — ky 
(ke — ky 
(ж — ky 
(Kz = k2 


Rio; |с C2 k2 k?) cak2 σο + C4 |201 ks Ку + σα 


He; с1со + сә (cik; — osky); 
A; Rs; [ει + cək; + cs(k2 + ky) + саЁ?] oo + cs [201kaky — оз (kz — k2)] ; 
Re; [οι cokz + ca(k2 к) + ca k2] со + C5 [201 kek; + 03 (kz = kç)] ; 
P; Rs; (οι + cək;)oo + c3 (oik; + osky); 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Re}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 

U; {Ri}, {R2}; 
{R1}, {Rs}; 
{Fix} (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Us) {Ва}; 

P; {R1}, {R2}; 
{R1}, {Rs}; 
{R2}, {R3}; 

T; {Rı}, {R2}; 
{Ri}, {Rs}; 
1H (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{R3}, (Ray; 

5; {Ri}, {R2}; 

{R1}, {Rs}; 

{Ri}, (Ray; 

{R2}, {Rs}; 

{R2}, {Ва}; 

{R3}, (Ray; 

{R1}, {R2}; 

{Ri}, {Rs}; 

{R1}, (Ray; 

{R2}, {Rs}; 

{R2}, {Ва}; 

{R3}, (Ray; 

Uhr, {R2}; 

С {Rs}; 

{R1}, (Ray; 

{R2}, {R3}; 

{R2}, (Ray; 

{Rs}, {Ва}; 


T: 


ο”: 


сок.) + c303kz3 


C2 kz 


) 
cokz) c303kz; 
) c303k;; 


Ao (су + eakz) + (ИЗА 4 
Ao (οι Ex cokz) + (УЗА = 


Ao (с 
со (οι 
Ao (с 
Ao (с 
Ao (с 
Ao (с 


г Аз) cak;; 


C2 kz) c303kz ; 
) 


сә 
+ cokz) + (V3As - 
+ cokz) + (УЗА 4 
+ cokz) + c303k2; 
+ cokz) + (УЗА + 
+ cokz) + (V3As - 
) + (V3As - 


c303kz; 


+ C2 kz 


Ë As) c3kz + ca (Aik, + А2); 


+ Аз) cak;; 
H As) Cak; + c4 (Aiky == Azkz) ; 


+ сок.) + (V3As - 


H As) Cak; + сд (Azky em Aiks) ; 

+ Аз) cak;; 

H As) c3kz + ca (Aək, + Arky); 
) 


cilo,o + kz 2 0,8 Г; ос: + c2 (Di,oks + Г2,2Ку) ; 


со (с 


Cok;) + c303kz; 


cokz) + c303kz 


cokz) + c303kz 


ορσι Ка; 


cokz) + c303kz 


€501 ky; 


cokz) + c303kz 


€501Ky; 


C501 Ка; 


сок.) + c303kz3 


cokz C303 k; ; 


+ cokz) + (УЗА + 


Г As) c3k, a (2A7c4 = А2с5) Κα | [cs Аз 


ει + со.) + (V34; 4 


T C2 (Узк. + ky) 


Γ As) c3kz “= (2A7c4 = Aics) ks [c5 A2 + C4 (As 


+ сзсз (V 3k, + ky) ; 
| + озсз (МЗК + ky) + esoi ku; 
| + озсз (МЗКь + ky) + eso1 (К. — V3ky) ; 
] + сзсз (УЗЕ, + ky) + 6501 (k. - ν δν) ; 
| + сзсз (УЗЕ, + ky) + eso ka; 
| + сзсз (УЗЕ + ky) ; 
+ сзсз (V3ka + ky) : 
] + σης (V3kz + ky) + c501 kz; 
+ дзсз (МЗЁ» + ky) +501 (Κα — V3ky) ; 
+ oscs (V 3k, + ky) + сот (k, — УЗА); 
+ сзсз (3k. + ky) + cso1k;; 
+ 0363 (V 3k, + ky) ; 


+ coky) + сзозКу + cso1k;; 
+ cok,) + c303ky + εδσικα; 
+ coky) + c303ky + c501kz; 


+ cok,) + c303ky + cso1k;; 


+ coky) + сзозКу + cso1k;; 
+ с2Ку) + c303ky  εδσικα; 
+ coky + c303ky + C501 Ka; 


+ coky) + c303ky + esci Κα; 
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Е; 


{Ri}, {R2}; 
{Ri}, {Аз}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {R4}; 
{Rs}, {R4}; 
Um). {R2}; 
Un). {Rs}; 
{Ri} {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
Uis) {Ra}; 


SG 192 


о (οι + coke) 
о (Οι + cokx 
о (Οι + ου Κα) 
о (Οι + сЕ 
о (c1 + coke) 
ο (Οι + ο Κα 
o (οι + coke) 
о (сі + eaks 
о (Οι + соЁт) 
о (οι + Coke 
о (су + соЁт) 
( 


σ 
σι 
σ 
σι 
σ 
σι 
σ 
σι 
σ 
σ 
σ 
со (ει + cok; 


+ c303kz; 
C303 ks c401 Ez; 
€303 ka C501 ky; 
C303 ks C501 ky; 
c303ke + caoikz; 
ΠΡ 6βσθ Κα; 
+ c303kz; 
€303 Κα c401kz; 
C303 Kk; C501 ky; 
c303kKy C501 ky; 
сзозЕь cao kz; 
+ сзсз; 


Ta; (Cs 1000), {511002 }, {601000}, {1000}, T; Centrosymmetric; without SOC 


Г; 


Ro; 

Tao; 

{Rr, Вв}; 
Ro; 

{Rie, Рат}; 
Ris; 

Rs; 

Tao; 

Rs; 


(Rz, Rs}; 


C3 k2 


[Ci + C2 


[C1 + C2 


[C1 + C2 


(kz 

[ει + cə (k2 + ky 
(ke 
(κ 


C100 + C201kz; 


[ει + eo(k2 +k 


[οι + ea (2 + k?) 


у) 

у) сз] 
ky) + сз] 
kz) + csk2] 

2) + сзЁ? | 

cak?] 


C100 + C201kz; 
C100 + с202К.; 


C100 + C202kz; 


C100 + сә (σι Κα 
C100 + C2 (σι ks 


(ksr 4,3 + ikyD'+,0) + ак, 1 + h.c.] ; 


с1Го,о + [a 


C100 + cə2o2k;; 


οι + cok, + ca(k2 + Е) + сак] со 4 
οι + c2k; + сз(К2 + к2) - 


Οι + C2 (УЗЕ, 


Οι + coky) со 


+ osky); 


— озку); 


со d 
со 4 


Со л 


O0 7 


са [2oikeky + оз (kz — ky 
CA [201 kak; + σα 
CA [201 к.к, + д. 


CA [201 kak, σα k2 = k2 


Го,о “Р [2oik k; Ti о T ¿o Г-+,з k2 = к) T ak +2 d 


H h.c.] Ñ 


Го,о — [2α: Κα k; Ti o + ¿o Г+,з (k2 = к) г ок Га 2 ч 


- cs [2o3ksk, — оз (kz — k;)] ; 


p cak?] O0 d 


Е сз (σι ks + osky); 


- cs [2σι kk, + σα (kz — К2)]; 


+ ky)| 00 T C303 (k. с V3ky) + c401 Ez; 


C303 Κα 


οι + соь) со 


| 
| 
(οι + с2К.) оо + 
| 
( 
( 


c303ky 


C401 Kkz; 


C401 k;; 


H h.c.] š 


722 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Re}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 

U; {Ri}, {R2}; 
{R1}, {Rs}; 
{Fix} (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Us) {Ва}; 

P; {Ri} {Ra}; 
{R1}, {Rs}; 
{R2}, {R3}; 

T; {Rı}, {R2}; 
{Rx} {R3}; 
1H (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, {Ва}; 

T5 {πι}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R3}, {R4}; 

Xe {И}, {R2}; 
{Ri}, {Rs}; 
{R1}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 


Ao (с 
σο (οι 
Ao (с 
Ao (с 
Ao (с 
Ao (с 


cokz) + c303kz; 
cokz) + c303kz; 
cokz) + c303kz3 
+ cokz) + (V3As а 
+ cokz) + (V3As 4 
cakz) + cacsk;; 
cokz) + c303kz; 
+ cokz) + (УЗА 4 
+ cokz) + (V3As + 
+ cokz) + c303kz; 
+ cokz) + (УЗА + 
+ cokz) + (УЗА 4 
+ cokz) + (УЗА 4 
+ cokz) + (УЗА5 - 


Ав) csk;; 


Ë As) c3kz + ca (Aik, + А2); 


г Аз) c3kz ч 


Ав) csk;; 


г Сд (Aiky “= АК») ; 


г Сд (Ask, = Aiks) ; 


г Сд (Ask, + Aiky) М 


с\Го,о + k; 2 0,8 Ti oci 1kz + c2 (Г1,оЁ« + Г2,2Ку); 


со (с 


cokz) + c303kz; 
cokz) c303kz 
ΟΚ.) + c303kz 
cokz) c303kz 
cok. c303kz 
cokz) + c303kz; 
cokz) + c303kz; 


+ cokz) + (УЗА + 


Г As) c3k, ті 


+ ск.) + (УЗА 4 
το (Зь, + fy) 


+ сзозКу; 


== cok, 
+ coky + c303ky3 


C2 ks 


c303kz; 


C2 kx C303 kz 


+ As) csk; 4 


C501 ks; 
€501 ky; 
€501Ky; 


C501 ks; 


C2 k; C303 ks 


C2 k; C303 Κα 


ΟΦ Κα) + c303kx 


C2 k; 


C303Es; 


м LÀ М M М OX LA ο ο S x. x 


+ сзозКу + cso1k;; 
+ c303ky + c501kz; 
+ сзозКу + e501 Κα; 


+ c303ky + c501kz; 


C401 k;; 
C501 Ky; 
C501 Ky; 


C401 k;; 


г (2A7c4 d А2с5) Кы | [cs Аз 
m (2A7c4 = Aics) ks 


[65 Ах + са (As 


Γ C501 k;; 
H C501 (Κα — УЗЕ) ; 
F c50; (Κα — V/3k,) ; 


Γ €501k;; 
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Г; 


S"; 


Гл; {СУ |000}, {С 1000}, {62003}, {1000}, 7; Centrosymmetric; without SOC 
Rs; [ex + ex (k2 + k2) + csk2] σο + ca [201 ks ky + σα (k2 — k2)] ; 
Re; [ει + co(kz + Ку) + csk2] со + са [2o1keky + оз (kz — К2)| ; 
Ro; [ει + eo (k2 + Ку) + csk2] со + ca [2o1keky + оз (kz — К2)| ; 
Πιο; [ει + ex (k2 + k2) + csk2] oo + са [2016 + оз (kz — k7)] : 
Ris; C100 + c203kz; 
Ria; C100 + C203kz; 
Ris; [ει + co(kz + k2) + esk2] Гоо + саГо,зК. + csk; (Гз,2К» + Голу) + [cal 4,0 (k2 — Ёз) — 2icaks Газ + h.c] ; 
Rs; C100 + c202kz; 
Rio; C100 + C202kz; 
Rs; οισο + сә (Oike + osky); 
Re; c100 + сә (Oike — osky) ; 
(Fa, Ra}; οισο + (c201 — €302) kz; 
{R2,R3}; слоо + (c201 — c302) kz; 
{Rs, Πο}; с1Го,о + c2 (Гол Κα + Го,зКу) + k; (сзГльо + caV2,0) ; 
Rs; [ει + ekz + ca(k2 + k2) + cak2] σο + cs [2oikeky — оз (k? — k7)] : 
Hs; [ει + coke + ca(k2 + ky) + cak2] со + cs [201 ks + оз (kz — К2)] : 
Ёз; (οι + сәЁ„) со + сз (Orke + o3ky) ; 
{R2, Ra}; [ei + сә (V3ks + ky)] σο + (c301 + сад?) kz; 
{ Вв, Rs}; [ει + сә (УЗК» + Ки) | σο + (c301 + сад?) kz; 
{Π2, Ra}; (οι + соку) со + (e301 + c402) kz; 
(Ro, Rs}; (οι + ску) со + (e301 + c402) kz; 
Rs; (οι + сок.) со + c301kz; 


R; 
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Accidental degeneracies on high symmetry line 


A; 


T" 


ο”: 


{R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{R2}, {R5}; 
{R2}, {R6}; 
{Rs}, (Ray; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 
{R1}, {R2}; 
{R1}, {Rs}; 
{В}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Us) {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
Iy {Βα}; 
{Ri} ; {Ёз}; 
1H (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{R3}, {Ва}; 
{R2, Βα}, (Ro, Rs}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
Hi. (Ray; 
{R2}, {Rs}; 
{R2}, (Ray; 
{Rs}, {Ва}; 


Ui», Ра}, {Πο, Rs}; 


{R1}, {R2}; 
{Ri}; {Rs}; 
{Ri}, (Ray; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R3}, (Ray; 


As) c3kz; 
As) Cak; + сд (Aik, + Azky) ; 


As) сзК τοι (Aiky = Ak.) ; 


As) c3kz + τοι (А>Ку = Aik.) ; 


As) c3kz + c4 (А2 + Aiky) ; 


kz + c2 (Tok; +T2,2ky) ; 


As) csk; + (2Атса — Aocs) Κα + [cs А — са (As — УЗАв)] ky; 
As) csk; + — — A165) k, — [es Aə + са (As — УЗАв)] ky; 


со (ει + c2k;) + c303kz; 

со (ει + c2k;) + c303kz; 

oo (σι + с2К.) + csosk;; 

Ao (ει + cok;) (УЗА 

Ao (ει + cakz) + (УЗА 

со (ει + c2k;) + c303kz; 

со (ει + c2k;) + caosk;; 

Ао (ει + с2К.) (УЗА 

Ao (ει + cakz) + (УЗА 

со (ει + c2k;) + caosk;; 

Ao (οι + cakz) + (УЗА 

Ао (c + c2kz) (УЗА 

Ao (οι + ΟΚ.) + (УЗА 

Ao (ει + с2К.) (УЗА 

с1Гоо + k; РЭР l'i;oci, 

oo (сі + ος) + c303kz; 

oo (οι + ος) + c303kz + с501Ка; 
oo (сі + ο.) + caosk; + esa ky; 
oo (сі + с2К.) + caosk; + eso ky; 
oo (ει + ος) + сзозК. + csoikz; 
со (сі + ο.) + c303kz; 

oo (сі + ος) + сзозЁь; 

Ao (ει + cakz) + (УЗА 

Ao (ex ο.) (УЗАь 


00 [ει + сә (Узк. +k 


Oo |C1 + 
Со |C1 + 


Со |C1 + 


σο [ει + C2 V 3k, +k 
oo [ει + сә (V3k; +k 


c2 (V3k, 
со (УЗЕ, 
со (УЗЕ, 

(v3 


+k 
+k 


у) 
у) 
у) 
+ ky)] 
у) 
v) 


] (v3 

] г 03C3 oe 

] г 0303 (МЗ 
(v3 
(v3 
( 


] + озсз a +k 


+ cso1k;; 
+ ¢501 (ke — V3ky) ; 


3k S) 

ЗА» + ky) 

| сзсз УЗЕ, ky) + C501 (Е. — V3ky) ; 
у) 


+ cso1k;; 


] + 2365 (УЗЁ» + ky) ; 


с1Го,о + Уо, ioci (V3k + ky) + [eni (ke — V3ky) + (а2Го,+ + азГз,+) ke + h.c] ; 


со (c coky) c303ky; 
σο (ει + с2Ку) + сзозКу 
oo (σι + ον) + сзозКу 
со (сі + co ky) + сзозКу 
oo (ει + с2Ку) + сзозКу 
σο (c cal) C303ky; 
2 i-o, Гео (ci + cia ky) + 
oo (сі + coke) + c303ke; 
со (сі + ca ks) + сзозЁх 
со (сі + с2К») + сзозЁх 
со (сі + с2К») + сзозЁх 
со (οι + с2К») + сзозЁх 
со (ει + со.) + сзозкь; 


050! Ez; 
C501 kz; 
C501 Κα; 


C501 Κα; 


[o1 kT'4,4. + k; (ооГо,+ + озГз,+) + h.c.] i 


c401k;; 
€501 ky; 
c501ky; 


c401kz; 
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SG 194 


Гл; {СУ |000}, {C21|004}, {621005}, {1000}, 7; Centrosymmetric; without SOC 


Г; Rs; [ει + с2(К2 + ky) + csk2] со + са [2o1keky + оз (kz — k7)] ; 
Re; [ει + ex (k2 + ky) + csk2] oo + са [201i ks ky + оз (kz — k7)] : 
Ro; [ει + eo (k2 + Ку) + csk2] со + ca [2o1keky + оз (kz — К2)| ; 
Rip; [ει + co(kz + Ку) + csk2] со + са [2o1keky + оз (kz — K7)] ; 
А; Ria; C100 + c203kz; 
Ria; C100 + c203k;; 
Ris; [ει + ea (ες + ky) + esk2] Го,о + caV0,3k2 + csk; (Γο Κα — Vs;2ky) + [ce +o (k3 — ky) — 2icokakyl4,3 + h.c] ; 
І; Rs; C100 + C202kz; 
Rio; C100 + C202kz; 
K; Rs; οισο + 02 (σι Κα + osky) ; 
Re; C100 + c2 (σι Κα — o3ky) ; 
Н; R7; [ει + eo (k2 + ky) + esk2] со + (icak+kz04 + h.c.) ; 
Rs; [ει + eo (k2 + ky) + esk2] со + (icak-kz04+ +h.c.); 
Ro; C100 + c202k;z; 
A; Hs; [οι + cək; + ca (kå + ky) + cak2] oo + es [20i ks ky — оз (kz — k7)] ; 
Ев; [er + сок. + сз(К2 + ky) + cak2] oo + cs [20i ks ky + оз (kz — k)] ; 
Р; Ёз; (οι + cokz) со + сз (σι κα + osky); 
S; Rs; [с + сә ( V 3k, + ky) | со + €301 κε; 
5"; Rs; (οι + coky)oo + c303kz; 
В; (Ro, Ra}; (οι + cək;)oo + (e301 + c402) kz; 
(Ro, Ra); (οι + сәЁъ)со + (e301 + c402) kz; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R1}, {Rs}; 
{Ri}, {Re}; 
{R2}, {Rs}; 
{R2}, (Ray; 
{R2}, {R5}; 
{R2}, {R6}; 
{Rs}, (Ray; 
{Rs}, {Rs}; 
{Rs}, {Re}; 
{Ra}, {Rs}; 
{Ra}, {Re}; 
{Rs}, {Re}; 

U; {Ri}, {R2}; 
{R1}, {Rs}; 
{В}, (Ray; 
{R2}, {R3}; 
{R2}, (Ray; 
Us) {Ва}; 

P; {Ri} {Ra}; 
{Ri}, {Rs}; 
{R2}, {R3}; 

T; {Rı}, {R2}; 
{iu} {R3}; 
1H (Ray; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 

T5 {πι}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R3}, {Ra}; 

X; {Ri}; {R2}; 
{Ri}, {Rs}; 
Un (Ray; 
{R2}, {R3}; 
Ui) {Ва}; 
{Rs}, {Ва}; 

R; (Ro, Ra}, (Ro, Rs}; οιΓοιο + У, оз Гао + ky (с2Гльо + сзГ2,з) + k; (саГо + с5Го,2 + cela + стГз,2); 


со (ει + c2k;) + c303kz; 


со (ει + c2k;) + c303kz; 


со (ει + c2k;) + caosk;; 


cokz) (УЗА 


C2 k;) (V3As 


со (ει + сок.) + c303kz; 


со (ει + cokz) + caosk;; 


Ав) сзК.; 


As) Cak; + c4 (Aik, + Azky) ; 


Ао (e + cakz) + (V34s + Ав) сзК.; 

Ао (ει + c2kz) (V3As As) Cakz + ca (Aik; — А2К»); 

σο (ει + c2k;) + caosk;; 

Ао (ει + c2kz) (V3As As) cak; + c4 (Aok; — Aiks); 

Ао (οι + cakz) + (V34s + Ав) cake; 

Ао (ει + cakz) + (УЗА + As) csk; + ca (Ак + Aiky); 

Ао (οι + cakz) + (V34s + Ав) cake; 

с1Го,о + k; РЭР Li oci 1kz + c2 (Vike + Г2,2 у); 

со (οι + ο.) + c303kz; 

со (сі + ος) + c303kz + с501Ка; 

oo (сі + ο.) + caosk; + esa ky; 

oo (сі + с2К.) + caosk; + eso ky; 

oo (ει + ος) + сзозК. + csoikz; 

oo (οι + cə2k;) + c303kz; 

со (οι + ο.) + c303kz; 

Ао (ει + c2kz) (УЗАь As) csk; + (2Ατοι — A>cs) k, 4 [с5 Аз CA (As МУЗ Аз) | ky; 
Ао (ει + c2kz) (УЗАь As) c3kz + (2Атса — A105) kz [c5 A2 Е сд (As УЗАз)] ky; 
со [σι + сә (V 3k. +k i | + сзсз (УЗЕ. + ky ); 

00 [οι + c2 (ν 3k, +k 91 + сзсз (УЗЕ, + ky) + cso kz; 

σο [ει + сә (УЗЕ, +k »)] + сзсз (УЗЕ, + ky) + 6501 (k. — ν δν) : 
со [ει + сә (УЗЕ, + № || + сзсз (АЗЕ, + ky) + ορσι (k. — V3ky) : 
00 [σι + сә (УЗЕ, +k | + сзсз (УЗЕ, + ky) + cso kz; 

oo [οι + ο) (3k, + ky)] + дзсз (V3k2 + ky); 

со (ει + с2Ку) + esoaky; 

со (сі + Coky) + c303ky + csoik;; 

со (ει + coky) + сзозКу + csoiks; 

со (сі + c2ky) + сзозКу + csoiks; 

со (ει + c2ky) + c303ky + c501 kz; 

со (c1 + coky) + c303ky; 

со (сі + Coke) + сзозКа; 

со (с Ο2 Κα) + сзозКь + c401kz; 

со (сі + Coke) + c303k2 + c501ky; 

со (с Ca ks) + сзозКь + cso1ky; 

со (с coke) + сзозКа + c401kz; 

со (с cokz) + сзозКь; 
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Ге; {031000}, {60.000}, {C2y|000}, 7; Non-Centrosymmetric; without SOC 


Г; (Ho, Rs}; (οι + cək2)oo + V301 [cak2 + сак? — (сз + са) КЁ] + σα [са (—2k2 + Ку + k2) — сз (k3 — 2k2 + k2)] + csoskakyke; 
Ra; су Ао + с (Ask, — Agky + АК); 
) 
( 


R; (Ro, Ез}; (οι + cək2)oo + V301 [cak2 + сак? — (сз + са) КЁ] + σα [са (—2k2 + Ку + k2) — сз (k2 — 2k2 + k2)] + csoskakyke; 
Ва; σι Ао + сә (Ask, — Ask; + А1К.); 


Accidental degeneracies on high symmetry line 


A; {Ri}, (Ha) ; со (ει + coky) + csoaky + esci Κε + свог; 
А; {R1}, {R2}; оос + 27,293 ici, 1qz + (αισ--α-- + h.c); 
{R1}, {R3}; сос + $7.93 0:619: + (010404 + h.c.); 
{R2}, {R3}; σοει + 2-0, Tici 1qz + (o104.q— + h.c.) ; 
Z; {R1}, {R2}; до (ει + coke) + c303ke2 + caoiky + c502;; 
T; {R1}, (Ha) ; до (ει + cək;) + esoskz + сво? + cociky; 


SG 196 
ГІ; (C3,000), {60.000}, {C'2,|000}, 7; Non-Centrosymmetric; without SOC 


Г; (Ra, Rs); (ει + cək2)oo + V301 [cake + caky — (сз + ca) ΚΣ] + σα [ca (—2k2 + Ку + К) — сз (k? — 22 + k2)] + созк. Кук; 
Ra; су Ao + сә (Aska — Ask, + Aik; )s 
L; (Ro, Rs); [ex + с2(92 + αὐ) + єздє] со + ει :σ. + [o+ (019 + а24-4-) + h.c] ; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (си + eoky) + сзозКу + сво. + cooks; 

А; {R1}, {R2}; оос + $7,593 0610» + (010+9- + h.e); 
{R1}, {R3}; сос + $7.93 046192 + (010404 + һ.с.); 
{R2}, {R3}; досл + > оз CiCiiQz + (o194.q— + h.c.) ; 

2; {Ri}, {R2}; со (ει + coke) + c303ke + сабли + eso2k;; 
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rz; (C2Z,|000), {Ο»:|000}, {Ο»υ|000}, 7; Non-Centrosymmetric; without SOC 


Г; (Ro, Ra}; (οι + eək2)oo + УЗол [езЁ + саку — (сз + ca) ΚΣ] + σ» [са (—2К + ky + kz) — єз (ka — 2ky + kz)] + сзозк у; 
Ва; су Ао + сә (Ask, — Ask, + А1К.); 

H; (Fo, Ra}; (οι + eək2)oo + νϑσι [езЁ + саку — (сз + са) ΚΣ] + σα [са (-2%5 + ky + kz) — сз (ka — 2ky + k2)] + csoskskykz; 
Ra; су Ао + c2 (Ask, — АзК, + Aikz); 

P; Ra; οι Ао + c2 (АтЁ« + Ask; + Askz) + сз (Aska — А2, + Aikz); 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; 
А; {R1}, {R2}; 
{R1}; {Rs}; 
{R2}, {Rs}; 
D; {Ro}, {Ra}; 
F; {Ri}, {R2}; 
LT, {Rs}; 
{R2}, {Rs}; 
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со (сі + соу) + сзозКи + csoik; + céc2k;; 
тосу + > оз CiCiiQz + (01049 + h.c.); 
тосу + У оз OiCiiQz + (a104q4 + h.c.) n 


тосу + > оз Tici 1qz + (αισ-α- + h.c.) ; 


со (σι + cakz) + сзозК. 4 ER, σι (Civ ks + ciioky) ; 


тосу + 222563 OiCiipz + (αισ-ρ-. + h.c.) : 
σοσι + $5, 9,5 G Ci 1Pz + (0304 p4. + h.c.); 


сос + 3 5i-o,3 CiCipz (0104 p- + ћ.с.); 


Ге; {231000}, {C2213404}, {σ»υ|01 2, 7; Non-Centrosymmetric; without SOC 


Г; {R2, Ra}; (су + cək2)oo + V301 [сзЁ® H cak? (сз + са) k2] 


Ru; су Ао + c2 (Ask, — Agky + Ai1k;); 

X; Rs; C100 + c202ky; 

M; (B5, Ra}; (ει + 35, Cia E?) до + [oio y kc ky + h.c]; 
{ А, Rs}; (ει + XZ, eii?) oo + [oio r ks ky + h.c]; 

R; {Ra, Ra}; с1Го,о + сә (To ik; —To,2ky — Lo,skz); 
{55, Re); с1Го,о + c2 (Гз ks — Lo,2k, — Гз,зК»); 

5; {Ri, Ri}; оо (coke + csk; + ci) + τ Ci1diky; 


Z; {Ro, Вл}; о 
T; {R2, Ro}; о 
(Ra Ra}; о 


Cao ks + с) + (c301 + сло») ky; 


02 [ca ( 2k2 


o( 
о (οι + cok, S Cia; 2) + c303kaky + [oio 4 ks ky + h.c]; 
o (e + cok, + У) с, 2) + c303krky + [oio 4 ks ky + h.c]; 


+ ky + К) — сз (k2 — 2k2 + k2)] + esoskskykz; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; 
A; {R1}, {R2}; 
{Ri}, {Rs}; 
{R2}, {R3}; 


со (сі + c2ky) + c303ky + csoik; + с602Кз; 


σοςι + 2. ca OiCiiQz + (αισ-α-- + h.c.) ; 
σοςι + 2-08 OiCiiQz + (a104q4 + h.c.) : 


тосу + 25, 93 06,142 + (@10+4- + h.c); 


T; (fis, Ro) Й {Ra, Ra} ; с1Го,о + er Ti 0ci,1kz + cal 2 ok; + c3l 1 oky + E (οι ο T1, k. + Ci,3l2,i ky) Ч 
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Го; {C4000}, {С2.| 505}, (C2,]02 33, T; Non-Centrosymmetric; 


Г; {R2, Ез}; (ει + cək2)oo + УЗ 3 [esk2 + cak? — (c3 + c4) k2] σι 
Ra; Οι Ао + c2 (Ask, — Ask; + Aikz); 

H; (Rs, Re); (ει + cək2)oo + УЗ [es(k2 — ky) + ca (k2 — k;)] σι 
Rs; Aoci + c2 (Ask, + Aik; — А2К.); 


) 
Р; Вт; σισο + 629203 + сә (q- 04. + Һ.с.); 
Rs; C100 + 624.03 + сә (9-04 + h.c.) ; 
) 


Ro; C100 + c2qz03 + c2 (q-o4 + h.c.) ; 


without SOC 


r [са (22 


k2) — сз (k2 — 20 + k2)] σα + csoskekykz; 


, 


3 


[οι ( 2k2 


k2) — сз (kz + ky — 2k2)] σα + esos ks kk; ; 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; оо (ci + сок) 


A; {Ri} Д {R2} ; с0с1 + 22-03 OiCiiQz + (0104. 
{R1}, {Πα}; оос + У оз CiCiiQz + (0104. 
{R2} E {Вз} ; σοςι + 2 оз OiCiiQz + (0104. 


c303ky 


+ c501kz + ς6σ2Κα; 


q- + h.c); 
q+ + h.c); 
q- + h.c); 


D; {Ro}, {R4}; до (ci + cokz) + сзозЁ + ER, σι (Cia ks + ci ky); 
Е; {R2}, {R4}; оос + 2363 CiCiipz + (o104p— + h.c.) ; 
{R2}, {R6}; сос + 2 c8 Tici Pz + (0194 p4. + h.c.) ; 
(Fa) {Re}; оос + У), озор: + (010. p- hc); 
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Tc; {98 |000}, (C>;|000), {Ο»υ|000}, 7; Centrosymmetric; without SOC 


Г; (Ro, Rs}; (οι + οσο + 


Ra; c1Ao 4 


(Re, Rr}; (οι + cəq2)oo + 


Rs; Οι Ao 4 


R; (Ro, Вз}; (су + οσο + 


Ra; c1Ao 4 


(Re, Rr}; (οι + ο” σο + 


Rs; Οι Ao 4 


+ diag 


+ diag 


+ diag 


+ diag 


C2 k2 


C2 k2 


C2 k2 


C2 k2 


C3 k2 


cak2 


C3 k2 


cak2 


[αι (2/24-4- + 4 
cok? + cak2 + cak?, 


[αι (2/29-9- + 92 


caky, 


89 σι + h.c.] ; 


|) o4 һ.с.|; 


2 2 2 
соку + ca Κα + cakz, 


[αι (2V2q,q_ + 4% 
cok? + cak2 T cak?, 


caky, 


9) σι + h.c.] ; 


[αι (2204 + 4 


arm h.c.| ; 


2 2 2 2 
caky, coky + сзКх + cakz, 


А; (Ro, Ёз}; (οι + cə2qz) со + (a194q- + h.c.); 


cok? ч 


cok? 4 


соЁ? = 


cok? = 


- c3ky + са? | 
- c3ky + са? | 


- esky + са | 


- esky + са | 


Г C5 (Ag 


г C5 (Ад 


г C5 (Ад 


г С5 (Ад 


Askzkz 


Askzkz 


Askzkz 


Askzkz 


Arkykz); 


Arkykz); 


Arkykz); 


Arkykz); 
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Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (сі + Coky) + c303ky; 
{Ri}, {Rs}; со (ει + Coky) + c303ky + c501kz; 
{Ri},{Ra}; — оо (с + су) + c303ky + csoike; 
{R2}, {Rs}; со (сі + Coky) + c303ky + ссі; 
{R2}, {Ra}; со (ει + Coky) + c303ky + c501kz; 
{Rs}, {Ва}; со (сі + с2Ки) + c303ky; 
У; {Ri}, {R2}; со (οι + Coke + caky) + оз (cake + csky) + coorkz; 
A; {Ri}, (Ha, Ез}; Ао (οι + с2а.) + (УЗАь + As) csq; + (Cade — C5qy) (Aa + Ав) + (сад + csq«) (Αι — A2) + 


Ат (ceq= — τῶν) + Аз (с74» + c6qy) ; 


5; {Ro}, {Ra}; со (сі + Coke + c3kz) + оз (cake + csk;) + eoi ky; 
Z {Ri}, {R2}; со (сі + ος) + сзозКа; 

{Ri}, {Rs}; со (сі + с2К») + c303ke2 + csoiky; 

{Ri}, {Ra}; со (сі + с2К») + сзозКа + cac ks; 

{R2}, {Rs}; со (сі + Coke) + cg03ke + cac ke; 

{R2}, {Ra}; со (сі + с2К») + сзозКа + с501 Ку; 


) + cso3kx; 
T; {Ri}, {R2}; со (сі + ος) + сзозКа; 
) 


{R1}, {R3}; со (C1 + ο Κα) + c303k2 + c401kz; 
{R1}, (Ray; со (сі + с2К») + сзозКа + c501ky; 
{R2}, {R3}; со (сі + с2К») + сзозКа + c501ky; 
{R2}, {R4}; со (сі + с2К») + сзозК» + c401kz; 


( 
( 
( 
( 
( 
( 
{R3}, {R4}; со (Οι + Coke 
( 
( 
( 
( 
( 
( 


{R3}, {Ra}; 


со (ст + ος) + сзозКа; 
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22. SG 201-210 


732 


Ге; {581252}, {02:|000}, {С,|000}, 7; Centrosymmetric; without SOC 


Г; {R2, Rs}; (οι + cəq2)oo + [αι (2V2q,q_ + 42) σι + Һ.с.); 
Ra; су Ao + diag [c2k2 + csk2 + caky, сәЁ + сзК2 + cak2, cak? + сзЁ + cak2] + cs(Asksky + Askskz + Атк); 
{Re, Rz); (ει + cəq?)oo + [αι (2V2q,q_ +9) σι + h.e]: 
Rs; c1 Ао + diag [c2k2 + csk2 + caky, οὐ) + сзК2 + cak2, cok? + сзЁ + cak2] + es(Aaks ky + АвК»К. + Атк); 
X; Rs; €100 + c202ky; 
Tao; C100 + c2o2ky; 
М; Rs; C100 + c203k;; 
Tao; C100 + c202kz; 
В; {R2, Rs}; (οι + cə2q2)oo + [ол (2244 + 41) σι + Һ.с.); 
Ras; 6ι Ao + diag [c2k2 + csk2 + caky, οὐ) + сзК2 + cak2, czk? + сзЁ + cak2] + cs(Asksky + Ав. + Атк); 
{Re, Rz); (ει + cəq?)oo + [αι (2V2qzq- +9) o+ + h.c] ; 
Rs; c1 Ao + diag [c2k2 + csk2 + cak, οὐ) + сзК2 + cak2, cak? + сзЁ + cak2] + cs(Asksky + Ав. + Атк); 
A; {Β2, Вз}; (ει + 62902) со + (aio+q- + h.c.); 
Z; Rs; (ει + c2kz) то + e301 ky + c402k2z; 
Accidental degeneracies on high symmetry line 
А; {Rı}, (Ha): σο(σι + c2ky) + c303ky; 
{Ri}, {R3}; со (сі + Coky) + c303ky + c501kz; 
{R1}, {Ra}; — до (су + coky) + c303ky + сБолЁь; 
{R2}, {R3}; oo (οι + c2ky) + c303ky + c501kz; 
{Ro}, {Ra}; со (ει + Coky) + c303ky + csoikz; 
{Аз}, {Ra}; со (сі + Coky) + c303ky; 
У; {Ri}, {Ro}; со (C1 + Coke + esky) + оз (cake + esky) + coorkz; 
A; {Ri}, (Ro, Πα}; Ao (си + соф) (УЗА | As) caq; + [ca (Aa + Ae) + es (Аз — A2) + Атсв + Aacz] ας + 
[ca (Αι — A2) — es (Aa + Ав) + Азсв — Атст] qy; 
5; (Roy (RY: oo (сі + Coke + cakz) + оз (Caka + ськ) + cooiky; 
T; {R2}, {R4}; со (сі + cokz) + c303kz; 
{R2}, {Re}; со (c1 + со.) + c303kz + с5с1 Κα; 
{R2} {Rs}; со (οι + cokz) + c303k2 + σασι ky; 
(Ray (Re) ; oo (ει + ος) + caosk; + eso ky; 
{Ra}, {Rs}; со (сі + cakz) + caosk; + cooks; 
{Rs}, {Rs}; со (ει + ος) + c303kz; 
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T'£; (54,000), {C2-|000}, {C'2,|000}, T; Centrosymmetric; without SOC 


Г; (Ro, Ra}; (οι + cəq?)oo + [αι (2У24:9– + 44) о+ + h.c] ; 
Ва; су Ao + diag [cak2 + сзК2 + cak2, cak? + сзЁ + cak2, cak? + сзЁ + cak2] 
(Re, Вт}; (ει + cəq2)oo [αι (2ν24:4-- qi) σε + h.c]; 
Rs; су Ao + diag [cak2 + csk2 + cak2, cak? + сзЁ + cak2, cak2 + сзЁ + cak2] 
І; (Ro, Re}; (ει + соч? + e3q2)o0 + [(αια} + azqzq—)o+ + h.c.] ; 
(Hs, Rs}; (οι + coq? + csq2)oo + [(014 + a2gzq+)o4 + h.c] i 
A; (Ho, Ез}; (ει + 6292) во + (а19+4— + h.c.); 


cs(A4k;k; + Ask;k; + Arkykz); 


C5 (Дак, Ку, + Askxk; + Arkykz); 


Accidental degeneracies on high symmetry line 


A2) + Ατος + Aacz] 4 + 


Ατοτ] dy; 


A; {R1}, {R2}; со (ει + c2ky) + c303ky; 

{Ri}, {R3}; со (сі + Coky) + c303ky + c501kz; 

{Ri}, {R4}; со (σι + Coky) + сзозКу + cso1k,; 

{R2}, {R3}; go (c1 + соку) + C303ky + esi Καὶ 

{R2}, {R4}; oo (ci + c2ky) + сзазКу + csoi ks; 

{R3}, {Ra}; σο(οι + сок) + C303ky; 
A; {R1}, (Ho, Rs}; Ao (ει + с29.) + (УЗАв 

[ca (Αι — Az) — es (Ал + Ав) + Азсв 

У; {R1}, {R2}; — оо (са + coke + c3ky) + оз (Cake + esky) + coorkz; 
δ; (R) {R2}; оо (о + coke + сзК.) + оз (Cake + ск.) + coorky; 
2; (ay {R2}; со (сі + ος) + сзозКа; 

{Ri}, {R3}; со (сі + с2К») + сзозК» + c501ky; 

[RY {Ra}; оо (а + coke) + сзозЁ + сас; 

{Ro}, {R3}; со (c1 + c2kx) + сзозКь + cai Es; 

{R2}, {R4}; со (сі + с2К») + сзозКа + c501ky; 

{R3}, {Ва}; со (сі + ος) + сзозКа; 
SG 203 


+ Аз) сз» + [ca (Aa + Ав) + cs (Αι 


Г}; {5.111}, {02.000}, {C2,|000}, 7; Centrosymmetric; without SOC 


D; (Ro, Ез}; (οι + cəq?)oo + [αι (2V2q.q- +9) o+ + h.c] ; 
Ra; σι Ао + diag [coke cak2 ФАК. cok? + cak2 + cak?, cok? 
(Ris, Rr}; (ει + с2а?)оо + [αι (2244 + 4) e4 + h.c.] ; 
Rs; σι Ао + diag [coke cak2 а; cok; + c3k2 + cak?, cok? 
X; Hy; C100 + с202Ку; 
Tao; C100 + с202 Ку; 
Li {Ro, Re}; (eí + сод? + csq2)oo + [(014% + а29-9-)9+ + h.c] ; 


Г cok) бо + c303k, + c401kz; 


+ cogz) oo + (aio+q- + h.c); 


= ορ Κα) σο + C301 ky + CAO2k;; 


- coq? + csq2)oo + [(0142 + a2qzq+)o+ + h.c.] ; 


C3 k2 са? | 
C3 k2 сак2 | 


C5 (Askzky zs Ав + Arkykz); 


C5 (Askzky + Askzkz + Arkykz); 
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Accidental degeneracies on high symmetry line 


c303ky C50 


c303ky C50 


c303ky C50 


c303ky C50 


A; {11}, {R2}; оо 
Iy {Rs}; σο 
Iy {Ra}; σο 
{R2}, {Rs}; 

{R2}, (Ray; 
Uis) {Ва}; 
Л; {R1}, (Ho, Πα}; Ao (e 
[са (Αι 

У; {В}, {R2}; σοί 

5; (Roy {Ва}; σοί 

SG 204 


(V3As | As) caq; + [ca (Aa + Ae) + es (Αι — A2) + Атсв + Aacz] ας + 


А) 


cs (Ад + Ae) + Азсв — Arcs] qy; 


οι + cake + caky) + 03 (cake + es ky) + coorkz; 
οι + ck; T c3kz) + 03 (cake + cskz) T сво ky; 


L; (Ro, Ёз}; (c я 


Ra; с 


(Rs, Rr}; сл 


Ra; с 
Н; (Ro, Rs}; (с 
Ra; с 
Ute, Вт}; ( 
Ra; с 
P; {R2, Ез}; (c 
Ra; с 
А; (Ra, Ra}; ( 
F; {R2, Ra}; ( 


O 


С 


с 


Ао ἡ 


Г οσο 
[^ οσο 
r: οσο 


г οσο 


i οσο 


Г C2Qz 


) 
) 


г C2pz 


2 


+ [αι (2/24.4- qi) σι h.c.] ; 
Ao + diag [c2k} + cak? + cak2, cak? + cak? + cak, cok? + csk? + саК2] + es(Aaksky + Ackakz + Arkykz); 
+ [αι (224.4 qi) σι h.c.] : 


000}, 7; Centrosymmetric; without SOC 


Ao + diag [c2k} + cak? + caky, cak? + cak? + cak2, cok? + csk? + саК2] + es(Aaks ky + АвК»К. + Arkykz); 
+ [αι (224.4 qi) σι h.c.] ы 
Ao + diag [c2k} + cak? + cak2, cak? + cak + cak2, cok? + csk? + саК2] + es(Aaksky + АвКьК. + Arkykz); 
+ [αι (229.4 qi) σι h.c.] ; 
Ао + diag [c2k} + cak? + caky, cak? + cak2 + cak2, cok? + csk? + саК2] + с5(АдКоКу + АвК»К. + Arkykz); 
+ [ea (a. + 2V/2q_q.)o + + h.c.] ; 

F cə (Ark, + Acky + Aakz); 


со + (αισ-η-. + h.c.); 
со + (0184 p— + h.c.); 


Accidental degeneracies on high symmetry line 


(V3As | As) caq; + [ca (Aa + Ав) + es (A1 — A2) + Атсв + Αποτ ας + 


У; {Ri}, {R2}; со (сі + Coke + c3ky) + оз (cake + esky) + coorkz; 
A; {ita}, {R2}; со (c1 + соу c303ky3 

{R1}, {Rs}; со (οι + caky) + сзозКи + c501kz; 

{Ri}, (Ray; со (ει + Coky) + c303ky + e501 ka; 

{R2}, {Rs}; со (οι + caky) + c303ky + csi Κα; 

{R2}, {Ва}; со (ει + c2ky) + c303ky + c501kz; 

{R3}, {Ra}; бо (C1 + с2Ку) + cacsky; 
A; {Ri}, (Ro, Rs}; Ао (сї + c2q2) 

[ca (Αι — A2) — es (Ал + Ав) + Азсв — Ατοτ] qy; 

D; {R1}, {R2}; со (ει + cokz) + c303kz + σι (Caka + esky) ; 
G; {Ri}, {Re}; со (οι + Coke + caky) + оз (Cake + es ky) + σοσι Κα} 


Е; {R1}, (Ha, R3}; Ao (су + сор.) + (УЗАь + Ав) сзр. — [ea (Ал + Ae) + Aves] (V3p« + py) + 
( 


[са 


A; — Аз) + A365] (ps V3py) + св [(А2 — Αι) р» + (Aa + Ae) py] + ст (Атру — Азр»); 
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735 


Ге; {5611000}, {Ο2:|301}, (C2,|03 2), 7; Centrosymmetric; without SOC 


Г; 


э К 


T 
Ζ'; 


{R2, Rs); (οι + ος”)σο + [αι (2V2q.q- + 4) σι +1.с.] ; 

Ra; су Ao + diag [cak2 + сзЁ + caky, οὐ) + cak2 + cak2, cak2 + csk? + cak2] + es(Aaksky + Ав. К. + Атк); 
{Ro, Rr}; (ει + ος” σο + [αι (2V2q;q—_ qi) σι thc] ; 

Rs; су Ао + diag [cək2 + сзЁ + cak2, οὐ) + cak2 + cak2, czk? + csk? + cak2] + es(Aaksky + Askskz + Атк); 
Rs; C100 + с202Ку; 

Rio; C100 + c202ky; 


; (Ho, Rio}; C To 


{Ва, Ва}; (еч 
{Rs, Re}; с Го 
Utu, Ru}; (οι ἡ 
(R2, Ris}; cio 


‚0 + eaTo,2 Es + k, (casio + с4Г2,2); 

Е с242)Гоо + 35, са [ris (a2 + α) — 242) — [v2e г, (У29+9: — 42) + һе.) 
Ὁ; 
Е с2 4? )Го,о + У), са [ris (È + α) — 242) — [vae г, (М2а+4« — 4.) + һе.) 


‚0; 


+ cogz) oo + (aio+q- + h.c.); 
Е Coke + ο Κα} со + (сат + cso2) ky; 


{R2,Rs}; (a4 
{R2,Ra}; (Gd 
{R2,Ra}; (е 
(Re, Rs}; (a4 
{А5, Р}; (a4 
Rs; (οι = 


Е cokz) со + (сзот + C402) ky; 

H cokz) со + (сзот + c402) ky; 

+ cokz)To,0 + x (cili ske + cio Tiky); 
Е coky)oo + сзо1 Κα; 


, 


, 


Accidental degeneracies on high symmetry line 


A; 


{Ri}, {R2}; 
{ii} {R3}; 
{Ri}, {Ra}; 
{Ro}, {Rs}; 
{R2}, {Ва}; 
{Rs}, (Ray; 
{R1}, {R2}; 


; {Ri} Д {R2, Rs}; 


со (οι + ον) + c303ky; 

со (ει + ον) + c303ky + csoik;; 

со (οι + co ky) + c303ky + csoiks; 

со (οι + coky) + c303ky + csoiks; 

со (сі + Coky) + c303ky + c501kz; 

со (c1 + coky) + c303ky; 

со (сі + Coke + сзКи) + σα (οι Κα + esky) + coo ks; 


Ao (ει + c2qz) 4 (УЗА | As) c3qz + [са (Aa + Ав) + cs (A1 — Ах) + Атсв + Αποτ] qz + 


[ca (Αι Aocs) es (Aa } Ав) + Азсв — Ατοτ] qu; 


; (Ro, Ва} (Re, Вв}; 6ιΓοιο + У, оз Гос, + ky (с2Го,1 — сзГо,2 + саГз, + с5Гз,2) + k; (ceii — eT): 
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Ге; {9811000}, (C».| 202), {C2,|044},7; Centrosymmetric; without SOC 


Г; {R2, Ез}; (ει + cəq2)oo + [α (2\/24=@-— + qi) σι + h.e] ; 
Ra; су Ао + diag [cək2 + csk2 + cak, cak? + сзК2 + cak2, cok? + сзЁ + cak2] + es(Aaksky + Askskz + Атк); 
{50, Rr}; (ει + ον σο + [α (2/24.4- + qi) σι + h.e]; 
Rs; су Ао + diag [cək2 + csk2 + caky, сәЁ + cak2 + cak2, cok? + сзЁ + cak2] + es(Aaksky + Ackskz + Атк); 
Н; {Rs, Re}; (ci + cəq2)oo + [αι (2V2q+ q, + q2) o. + hc] ; 
Rs; Аост + diag [c2k? + сзЁ + cak2, cok? + сзК2 + сака, cok? + csk? + cak2] + es(Acksky + Aakskz + Arkykz); 
{ Ваз, Ria}; (ci + cəq2)oo + [αι (2ν 24+ + 4) o+ + h.c.] ; 
Rie; Аост + diag [c2k? + сзЁ + cak2, cok? + сзК2 + сака, сок + csk? + cak2] + es(Acksky + Aakskz + A7kykz); 
P; {Вт, Вт}; Too НУ усл [Ti aq; + ((= 55 τ. + 23] 
N; Hs; C100 + σὰ (соь + esky); 
A; (Ro, Ез}; (ει + 6292) до + (0194 q— + h.c); 


) 
Di (Ro, Ra}; (а + cək;)oo + oi (csk, + сау) + σα (cs ks + соку); 
Е; {R2, Re}; (ει + сэр.) eo + (a104py + h.c.); 
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Accidental degeneracies on high symmetry line 


>; {Ri} А {R2} ; σο (οι + coke + cak,) + оз (cake + csky) + ceorkz; 


A; {Ri}, {R2}; со (ει + Coky) + c303ky; 
{Ri} ; {Ёз} ; σο (οι + cok c303ky C501kz; 
{R1}, {R4}; σο (οι + cok c303ky + c501 Κα; 


{Ro}, {R3}; со (ει + cok 
{R2}, {R4}; со (ει + cok 
Uis] {R4}; со (ει + cok 


A; {R1}, {R2, Rs}; Ао (с + соф) (УЗА | As) caq; + [ca (Aa + Ав) + es (Αι — A2) + Атсв + Aacz] ας + 
[ca (Αι — A265) — cs (Ал + Ав) + Азсв — Ατοτ] ду; 


G {Ri}, {Βα}; со (οι + coke + сзКи) + оз (cake + csky) + ceci Ка; 


F; (H5, Πο}, {Ва}; Ао (ει + copz) + Ascspz + [(V3A4 + Αι) СБ + [v3 (Ag + A7) + Аз A3] ca — А1с + (Аз 43) cz] Pz + 
[(44 = V3A1) C5 + [v3 (A2 — Aa) + Ae Ат] ca + Алсв + (Ав + Ат) c7] Py 


c303ky C501 Κα; 


c303ky C501kz; 


у) ἡ 
v) 
v) 
v) 
у) 
у) 3 


| c303ky; 


SG 207 


Ге; {C3,|000}, {Ο2.|000}, {C22|000}, {Са |000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; (οι + cək2)oo + сз [V3(k2 — Κῦσι + (k? + № — 2k2)o3] + сак Кук. 02 
Ha; Aoci — сә (Ask, — Aoky + А1К.); 
Rs; Aoci — сә (Ask, — Ask, + А1К.); 

X; Rs; со (сл + cok” + єзїў) + cacik k; + соз (kz — k?) + свсоЁ,; 

М; Rs; оо (e cok? c3k2) C401 ky ky + ¢503 (к — Ka) + ceo2k;; 

В; Rs; (ει + cək2)oo + сз [V3(k2 — Κῦσι + (k? + № — 2k2)o3] + cakzkykz02 
Ra; Aoci — сә (Ask, — Ask, + А1К.); 
Rs; Aoci — c2 (Aske — Ask, + Aikz); 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ra}; 
{Ro}, {Rs}; 
{R2}, {R4}; 
Uis) {Ва}; 
{Ri}, {R2}; 
{R1}, {R2}; 
{R1}, {R3}; 
{R2}, {R3}; 
{R2}, {R4}; 


со (сі + coky) + c303ky + cs [(σι — σα) k; — (σι + σα) kz 
σοσι + 25, 9,5 0i (ει τον + ci ok? + сіз) + [σι (сок. 
со (сі + coky) + c303ky + cs [(σι + σὰ) k; + (02 — σι) k; 
со (ει + c2ky) + c303ky + cs [(σι — σα) k; — (σι + σα) k; 
тосу + p» Ci (δια ky + ciak? 4 срв) | [2+ (сок. 
со (ει + coky) + c303ky + cs [(σι — σα) k; — (σι + σα) k; 
тосу + 27,293 σι (Οι, Κα + ειν) + с202 (Ку — Κα) + c30 
со (ει + с20:) + озсзд: + са (ол — V3o2) de + (V30 

со (c1 + €2gz) + озсзд: + са [(σι + V302) qs + (V301 — 
σο (οι + с24:) + озсздг + са [ (01 — V302) 4» + (V30 


Lies (42 -- 3} 
W -- k2)) 
Кы: 

σο) qy] ; 

σο) qy] ; 

оз) qy] ; 


тосу + δα σι (οι Ak; + Cio kz) + C202 (kz — kx) + сзо1 ky; 


Z; {В1},{В2}; оос + δα σίοι ικα + c202ky + c301kz; 

T; {R1}, {R2}; σο (ει + с2К.) + сзозКа + cs (σι Κα + o2ky) ; 
{R1}, {R3}; оос + 04 σι (eii + сзК? + сз) + {σι [c2 (k; — ky) + icskzky] + hc}; 
{R1}, {R4}; со (су + c2k;) + c303kz + c5 (Orke — o2ky) ; 
{R2}, {R3}; оо (c1 + cokz) + c303kz + cs (σι Κα + o2ky); 
{R2}, {Ва}; оос + $2, озо: (αιτίες + cio k? + ciak?) + {σι [ου (k2 — k2) + icskeky] + h.e.) ; 
{R3}, {Ра}; оо (ci + cokz) + c303kz + cs (cik; + 02k); 

SG 208 


Ге; {051000}, {Ο2:|000}, (C>,|0001, (C24]3 2 3), T; Non-Centrosymmetric; without SOC 


Г; Rs; (οι + cək2)oo + сз [V3(k2 — Κῦ)σι + 
Ва; Aoci — c2 (Aske — Ask, + Aik;); 


(k2 + К? — 2k2)os] + cakakykzo2 


Rs; Aoci — ο (Aske — Ask, + Aik;); 
X; Rs; σο (e cok? esky) ca0 ky kz + 6503 (k2 — k2) + c602ky; 
M; Rs; 00 (e cok? c3k2) C401 ks ky + C503 (к — Ka) + C602kz; 


R; Нз; (οι + cak”)oo + сз [V3(K2 — k2)o1 + (κ: 
Ва; Aoc — ο (Aske — Ask, + Aik;); 
Rs; Aoci — c2 (Aske — Ask, + А1К.); 


- ky — 2k2)os| + cakekykzo2 


738 


Accidental degeneracies on high symmetry line 
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A; {Ri}, {R2}; σο (ci + c2ky) + esosky + cs [ίσι — σὰ) k; — (σι + σα) kz]; 
{R1}, {R3}; оос + 271-93 0i (ει τον + ci ok? + сіз) + [σι (сок. + ica (kz — k2)) + h.e] ; 
Um {R4}; со (οι + coky) + сзозКу + es [ίσι + тә) ke + (тә — σι) kx]; 
{R2}, {Πα}; оо (οι + coky) + c303ky + cs [ίσι — σα) ks — (σι + σα) kz]; 
{R2}, {Ва}; σοσι + У, озо (ci ky 4 ιο’ + ciak?) + [o+ (сок. + ica (k2 — k2)) + h.c.] ; 
{R3}, {R4}; со (οι + coky) + сзозКу + cs [ίσι — σα) kx — (σι + σα) kx]; 

X; {Ri}, {R2}; сос + У, озо (Cii Κα + сілку) + 0202 (ky — К») + c301kz; 

А; {Ri}, {R2}; со (су + 6292) + озсза: + са [ίσι — V302) qz + (V301 + 02) qy] ; 
{R1}, {R3}; оо (οι + с29:) + сзсз: + са (оз + V302) de + (V301 — o2) qy] ; 
{R2}, {R3}; оо (ci + cagz) + oscsq; + са [(01 — V302) а + (V301 + 02) qy] ; 

S; {R2}, {Ва}; оос + У, 9,4 0i (Cia Ka + ο») + с202 (kz — Κα) + c301ky; 

Z; {Ri}, {R2}; сос + δα σίοι ικα + c202ky + c301kz; 

T; {Rs}, {R6}; oo (οι + e2kz) + сзозК» + cs (σιΚα + ооу); 
{Rs}, {Rr}; σοσι + У, озо (eii + eia K? + сз) + {σι [c2 (k; — ky) + icskzky] + hc}; 
{Rs}, {Rs}; оо (ει + сг.) + caosk; + es (σι Κα — o2ky); 
{Πο}, {R7}; оо (ει + с2К.) + c303kz + es (Orke + 02ky); 
{Re}, {Rs}; σοει + δα σι (ci ιά: | ci ak? | ci,3k2) | {σι [c2 (k — k2) + ἴσα Κα Κα] + h.c.) ; 
(Rz) , {Rs}; оо (ει + cokz) + c303kz + cs (σι Κα + 02k); 

SG 209 


TL; {0311000}, {60.000}, {629000}, {Ο»α|000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; (ει 4 
Ra; Aoc 
Rs; Aoc 

X; Rs; 

L; Rs; [οι 4 


- cək2)oo + сз [V3(k2 


k2)o1 + (k2 + k? 


y 


— со (Ask, — Ask; + Aikz); 
— сә (Aska — Azky + Aik); 
σο (ει + cok? + cak;) + c404 ks А 
+ с2(42 + αὐ) + caq2] со + [ca (q2 — αὐ) — csq=q=] оз + [(2cagedy + сьчуф + ісвд:)с+ + h.c]; 
W; (Rs, Ra}; (e + cok? + сзк2) со + свозЕ, k; 4 


- [o+ (oi ks + a(k? 


2k2)os| + cakakykzo2 


+ c503 (kz — kz) + cooaky; 


— k2)) + h.c] ; 


739 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; co (ci + c2ky) + c303ky + cs [ίσι — 02) Κα — (σι + σα) Κε]; 
(Fa) {Ез}; оос + 37, ο σὲ (cia ky 4 ci, ok? + сіз) + [o+ (сок. + ica (kz — k2)) + h.e] ; 
{Ri}, {R4}; со (си + coky) + c303ky + cs [(σι + σὰ) ks + (σα — σι) Κε]; 

{R2}, {Πο}; σο (ει + coky) + c303ky + cs [ίσι — σὰ) ks — (σι + σα) kz]; 
{R2}, {R4}; σοει + 2_,—0.3 σι (ci ky + ciak? 4 ci, ak) | [o4 (c2kzkz + ica (k k2)) | has] ; 
{Ез}, {R4}; оо (c1 + coky) + caosky + cs [( 

А; {R1}, {R2}; со (οι + c2q;) + озсза» + са [(01 — V3o2) ( 

{R1}, {R3}; оо (οι + с2д:) + озсздг + са [(σι 4 V302) Ga + ( 
( ) + ( 
( 


{R2}, {Rs}; со (сл + c2gz) + o3eaqz + са [ίσι — V302) чь 


У; {Ri}, {R2}; сос + У, озо (сї,1Ё + οι ον) + 0202 (ky — Κα 
S; {Ro}, {Ra}; сос + У. 04 0i (Ciko + Ci2kz) + 0202 (kz — kz 
Z; {Ri}, {R2}; eoi + Ў а-о GiGi 1k; + c202ky + Сзо1 Кг; 

Q; {Ra}, {Rs}; сос + DEE σι (Ci, Κι — ci 1kz) + Di σι [ci 2k; + сіз (ky + k;)] ; 


SG 210 
pi: {6041/6000}, {02.000}, {C21|000}, {Со т, T; Non-Centrosymmetric; without. SOC 


Г; Rs; (ει + с2К2)со + cs [ν9(Κ — К2)о + (k2 + К2 — 2k2)os] + сак. Кук. 02 
Ra; Аосі — c2 (Ask; — Ask, + А1К.); 
Rs; Aoci — c2 (Ask, — Ask, + А1К.); 

X; Rs; (ει + сәк? + esky) со + слас1Ё®Ё« + 6503 (k = К?) + cgo ky 


L; Rs; [οι + c2(q2 + αὐ) + csq2] oo + [ea (a2 — Чу) — csqzqz] оз + [(2с44» и + οδᾶνα: + ісвд:)с+ + h.c]; 
W; Rio; οισο + cə2o1k; + сз [02 (ky + kz) + оз (ky — kz)]; 


Accidental degeneracies on high symmetry line 


А; (Fa) {Βα}; oo (су + ὧν) + сзозКи + cs [ίσι — σα) kz — (σι + σα) Κα]; 
Un], {Rs}; тос: + 25, o σι (ci ky + ci ak? 4 ci, ak) | [o4 (c2kzkz + ica (А2 i) | h.c.] ; 
{R1}, {R4}; оо (οι + c2ky) + c303ky + cs [(т + 02) ka + (σα — σι) k 
{52}, {R3}; co (сі + caky) + сзозКу + es [(σι — то) kx — (σι + σα) kz]; 
{R2}, {На}; сос + 32, 9,5 0i (сь + ci ok? + сз) + [9+ (cokeks + ica (kz — k2)) + hic] ; 
{R3}, {R4}; оо (су + c2ky) + c303ky + cs [( : 

A; {R1}, {R2}; оо (οι + с24.) + oscəsq; + са [(σι ea, 
{Ri}, {R3}; σο (су + соф) + сзсз + са [ίσι 4 V302) de 
{Ro}, {R3}; оо (су + с29:) + озсздг + са [ίσι V302) de 

( 
( 


X; {R1}, {R2}; сос + У, 9, 0i (ске + cii ky) + 0202 (ky — Κα 
5; {Ro}, {R4}; coci + δες σι (Ci ik; + ci kz) + с202 (К. — Κα 
2; {R1}, {R2}; сос + У, озо Ко + e202k, + c301kz; 

Q; {Ra}, {Rs}; σοει + ЭШ σι (Cia ky — с1Ё„) + X σι [ci,2ke + сз (ky + kz)]; 
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SG 211 


Ге; {0311000}, {C22|000}, {C22|000}, {σ2α|000}, 7; Non-Centrosymmetric; without SOC 


Г; Rs; (οι + cək2)oo + сз [V3(k2 — К) от + (kz + ky — 2k2)os] + сак. Кук. 02 
Ha; Дос — c2 (Ask, — Ask; + А1К.); 
Rs; Aoc — c2 (Ask, — Аку + А1К.); 

H; Rs; (су + e2k?)oo + сз [V3(k2 — К) от + (k2 + k? — 2k2)os] + сак. Кук. 02 
Ha; Aoci — c2 (Ask, — АэК, + Aikz); 
Rs; Aoc — ο (Ask, — Ask; + Aikz); 

Р; R4; с Ао + сә (Атк + Ask; + Аа.) + сз (Aske — Azky + А1К.); 


740 


Accidental degeneracies оп high symmetry line 


> {Ri} E {R2}; σο [σι + сә (Κα Ed ky)] + C303 (Κα + ky) + €501kz + C602 (k, = kz) ; 
Δ; {Ri}, {Ro}; Со (οι coky) c303ky C5 (o1 σα) К: (σι | σο) kz ; 


{Ri} {R3}; сос + 32,59, % (слу + Ciak? + ci αγ) + [σε (сок. + ics (kz 
{R1}, {R4}; оо (с coky) C303Kk, + €5 (σι + σα) ky + (σα — σι) ki]; 
{R2} ; {R3}; 00 (οι coky) c303ky C5 (σι σα) k; (σι σα) k; ; 


kz) 


kz) 


{R2} , {Ra}; сос + 2108 σὲ (οι ον + οι ak? + εδ) + [σι (сок. + ics (kz 
{R3}, {Ra}; σο (ει + e2ky) + c303ky + cs [ίσι — σα) ks — (σι + σα) kz]; 


А; {Ri}, {R2}; оо (ει + с29:) + o3e3q2 + ca [σι — V302) ge + (V301 + o2) qy] ; 
{Ri}, {R3}; оо (ει + с29.) + σασϑᾷ: + са [(σι + V302) de + (V301 — σὰ) 4]; 
( 301 σα) αν] Ἡ 


D; (Ha) ‚{Ва}; со (οι + ск.) + сзозК. + csoi (ke + ky) + οσσο (ky — Κα}; 

G; {R2}, {R4}; оо c2 (Κα — Κυ)] + сзсз (ke — ky) + слот (Κα + ky) + c502k2; 

Е; {Ri}, {Πο}; со (ει + сэр.) + сзозр: + cs [(o1 + V302) р» + (92 — V301) py] ; 
{Ri}, {R3}; оо (с + сэр») + сзозр» + es [(ν3σα σι) р» (ν3σι | 22) Dy | : 
{R2}, {Ез}; σοί [ίσι + V302) pe + (σα — V301) ρε]; 


( 
( 
{R2}, {Ез}; оо (су + ο24:) + озсзаг + са [σι — У Зоо) qa 
( 
[ 


e 
ES 


οι + copz) + €303pz + C5 
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Ге; {0311000}, {Ο2:|101}, {C22| 150}, (Co4| 133}, T; Non-Centrosymmetric; without SOC 


202102.00016v1 


chinaXiv 


L; Rs; (ex + cək2)oo + сз [V/'3(k2 — Κῦσι + (kz + № — 2k2)os| + cakakykzo2 
Ra; Aoci — сә (Aske — Ask, + Aikz) ; 
Rs; Aoci — сә (Aske — Ask, + Aikz) ; 
X; Re; C100 + c202ky; 
Вт; €100 + c202ky; 
M; (Rs, Ro}; (ει + cək2 + eak2)oo + εἰσι ks ky + eso ks ky; 
(Rz, Rs}; (οι + cok? + csk2)oo + cao ks ky + 502 ks ky; 
Ho; (ει + cak? + csk2)oo + caoaks Ку; 


Е; {Ra, Rs}; οιΓοιο + сә (V0,2¢e + Гз,14у — Гз,39:); 


Rs; с\Го,о + c2 [Γορ (ke + ky) + Гз,з (ka — ky) + ν2ΓΕ 1k;] : 
5; {Ra, Rs}; (οι + сә (ke + К.)) со + (e301 + c402) ky; 
Z; {R2, Ra}; (ει + coke) до + (c301 + C402) ky; 
T; {Вь, Вт}; (ει + cok? + csk2 + cakz)o0 + eoi ks ky + свог. ky; 
(Re, Rs}; (ει + cok? + c3k? + саК.)оо + eso ks ky + свог. ky; 


Accidental degeneracies оп high symmetry line 


A; {Ri}, {R2}; oo (сі + с2Ку) + c303ky + cs [ίσι — σα) ke — (σι + σα) kz] ; 
{Ri}, {R3}; сос + 37,19, σὲ (eia, + ei ak? + сз) + [0+ (c2kekz + ics (k; — k2)) + h.c] ; 
{Ri}, {Ra}; со (сі + c2ky) + c303ky + cs [ίσι + 02) k; + (σα — σι) kz]; 
{R2}, {R3}; со (сі + c2ky) + c303ky + cs [ίσι — σα) ke — (σι + σα) kx]; 
{R2}, {R4}; σοσι + 3 as Ci (ери + ciak? 4 ciak?) | [2+ (cokakz | ica (k2 k2)) h.c.] I 
{R3}, {Ra}; со (сі + ον) + c303ky + cs [ίσι — σὰ) k; — (σι + σα) Κα]; 
У; {Ri} ,{Ro}; oo [οι + сә (k, + ky)] + сзоз (k; + Ки) + csoikz + c602 (ky — Κα}; 
A; {Ri}, (R2) ; со (οι + с24:) + сзсздг + ca [ (01 — V302) 4» + (V301 + σα) qy] ; 
{Ri}, {R3}; oo (ει + 024:) + сзсз: + са [(o1 + V302) 4» + (V301 — o2) αν]: 
{Ro}, {Βα}; со (сі + с29:) + o3c3qz + са [ίσι V302) qz (ν3σι σα) ην] ; 
Т; (Hs, Вт} , (Re, Rs}; аГоо + 2.05 Г; oc2kz + сз (Tike + Г2,оКи) + [ks (aT 2,4 — саГо,з) + ky (AP 1,4 + ca 1,3) + h.c]; 
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Ге; {651000}, {С2.|10 


1}, {Cox|440}, {С2а| 311}, T; Non-Centrosymmetric; without SOC 
(οι + cak?)oo + єз [ν3(Κ — Ку)от + (k; + ky 
— Ask, + А1К.); 
Αροι — C2 (Aska = Ask, == А: К.) Н 


262) оз] + cakskykzo2 


742 


2 
г c3kz)o0 + cad Κα ky T C502 ks ky; 


2 
[^ c3kz)o0 == C401 ky Ку == C502 ks ky; 


2 
e c3kz)o0 + Οσα Κα ky; 


(Fa, Rs); с1Го,о + сә (Го,29 + Гз,19у — 13,392); 


[Го,2 (ke + ky) + Гз,з (ke — ky) + У2ГзиаК. |; 


H kz)) oo + (c301 + сас) ky; 


со + (c301 + C402) ky; 


Г; Rs; 
Ra; Aoc1 — с ( Ask; 
Rs; 

X; Re; C100 + c202ky; 
Вт; C100 + c202ky; 

M; (Rs, Re}; (ει + cok? 4 
(Rz, Rs}; (οι + ek? 4 
Во; (ει + cok? 

В; 
Rs; cil 0,0 + ο 

5; {R2, Re}; (οι + c2 (ke 

Z; (Ra, Ra}; (ει + coke) 

T; 


2 
сзК5 салЕ:)со г C501 ks ky == Ο6σα ks ky; 


( 
(Bs, Вт}; (ει + eol? 
( 


2 
οι + cok 


(Re, Rs}; 


2 
cakz cak;)oo =p C501 ks ky Ep Ο6σα ks ky; 


Accidental degeneracies on high symmetry line 


A; 


kz) 


{Ri}, {R2}; Go (ci + caky) + c303ky + cs [ίσι — 02) ke — (σι + 02) Κε]; 

{Ri}, {R3}; тосу 25, 93 σι (ci Ky + cio k? + ciaky) + [+ (cokeks + ics (k2 
{Ri}, {Ва}; со (σι + coky) + esosk, + cs [ίσι + σὰ) k; + (σα — σι) kz]; 

{R2}, {Βα}; со (σι + coky) + esosk, + cs [ίσι — 02) Κα — (σι + 02) kz]; 

{R2}, Un) συοι + Уз σι (ουν + ei ak" + cikg) + [o4 (c2kzkz + ics (k; 
{R3}, {R4}; со (ει + caky) + c303ky + cs [ίσι — σα) ke — (σι + σα) kz]; 

{Ri}, {Ro}; oo [οι + сә (ka + ky)] + сзоз (k; + Ки) + csoikz + сво (ky — ke); 
{Ri}, {R2}; со (c1 + cogz) + ©зсзф« + сл [ίσι V302) Qa: (V301 σα) йу]; 
(y. {R3}; со (ει + 024:) + сзсз: + са [ (01 + V302) qz + (V301 — o2) αν]: 
{R2},{R3}; со (сі + cogz) + сзсзӯг + сл [ίσι V302) Qa: (V301 σα) q,] ; 
{ А5, Rr}, (Ute, Rs}; с1Го,о + У; оз 'ioc2kz + сз (Vi;oks + Г2,оку) + 


SG 214 


Г?; {051000}, {С2.|101}, {C22|4 


Г; Rs; (ει + cək2)oo + сз [V3(k2 


10}, {C2a|400}, 7; Non-Centrosymmetric; without SOC 


— ἆ)σι + (kz + ky — 2k2)os] + cakskykzo2 


Ra; Aoci = сә Ask, — Ask, + Aikz); 


) 

( 

Rs; Aoci — сә (Ask, — Ask, Αι); 
H; Е ΜΕ s [νῦσι (kz 


Aoc1 = 0j Ask; 


К?) + os (k2 + К? — 2k2)] + cao2kekyk;; 


“ Аост — C2 Ask, 


Aik, Azkz) ; 


Rs; οισο + 


Ro; cioo + 


( 
( 
; Вт; cigo+ T 


Aiky + А2К.); 


(=1) 
ов: $; 
(-1)/?6, 5... + h.c.| $; 


kz) 


[κα («Гэ + — caT2,3) + Ку (аГ1,+ + ο Γ1 4) + h.c.] ; 


202102.00016v1 


chinaXiv 


743 


Accidental degeneracies on high symmetry line 


> {В1},{8В2}; 
Δ; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
A; {ita} {R2}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
D; {R2}, {Ra}; 
G; (Rol {Ra}; 
F; (Roy {R4}; 
{R2}, {Re}; 
{Ra}, {Re}; 


SG 


215 


со [c1 + ο) (k, + ky)] + сзоз (k; + ky) + csoikz + сво? (ky — ke); 

со (сі + c2ky) + c303ky + cs [ίσι — σα) k; — (σι + σα) kz]; 

σοοι + Ση. ο. Gi (010 + Gi ak? + сз) + [0+ (c2kekz + tes (k — k2)) + h.c] ; 
со (сі + c2ky) + c303ky + cs [ίσι + σὰ) k; + (σα — σι) kz]; 

со (сі + coky) + c303ky + cs [ίσι — σὰ) k; — (σι + σα) kz]; 

сос + Σ оз σὲ (Cii ky + cia K? + сз) + [o4 (сз. + ica (Е — k2)) + h.e] ; 
со (сі + ον) + c303ky + cs [ίσι — σα) k; — (σι + σα) kz]; 

oo (οι + с20:) + o3caqz + са [ (01 — V302) 4» + (V301 + σα) qy] ; 

со (οι + ο24:) + озсзӯг + са (ол + V302) qz + (V301 — оз) qy] ; 

со (οι + с29:) + озсзӯг + са [σι — V302) qa + (V301 + оз) qy] ; 

oo (οι + c2k;) + c303kz + c501 (Κα + ky) + сво? (ky — К»); 

со [οι + ο) (Κα — ky)] + сзсз (Κα — ky) + слот (Κα + ky) + eso2k;; 

σο (ει + с2р:) + сзозр: + cs [ (01 + V302) р» + (02 — V301) ρε]; 

со (ει + сэр) + сзозр» + cs [(νὅσ. — σι) р» + (V301 + σο) ру]; 

oo (ει + с2р:) + сзозр: + cs [(o1 + V302) р» + (02 — V301) ρε]; 


Ге; {631000}, {C'2z|000}, {C'22|000}, (044]000), 7; Non-Centrosymmetric; without SOC 


Г; 


ES cok?) oo + сз Ë (ky ks) = ; 
+ cək2) Ao + сз [V3As (kå — ky) + Ав (kz + № — 2k2)] + ca (Аа. + Ав. 4 
+ cok?) Ao + сз [V3As (kz — ky) + As (k2 + k3 — 2k2)] + са (Askoky + Ackekz 4 
cok? + сєзїў) со + сло К.К. + своз (kz — k?) ; 
cok? + cak2) со + cai ks Ку + e503 (kz — К»); 
+ cok”) со + сз Ë (ky — k2) d ; 
+ cak?) Ao + сз [V3As (kz — ky) + As (kz + № — 2k2)] + ca (Asksky + Ав. 4 
+ cak?) Ao + сз [V3As (kz — ky) + As (kz + № — 2k2)] + ca (Asksky + Ав. 4 
соку + cak? + cak?) со + сьозКеК. + [αισ (k2 — kz) + h.c] ; 
+ с29:)оо + сз (014 — 0394г) ; 
сак. + cak? + cak?) со + csoskeky + [eio + (kz — ky) + h.c.] ; 


Γ Arkykz) ; 
- Απο) ; 


+ Arkykz) ; 
FAzkyk;); 


744 


Accidental degeneracies on high symmetry line 


A; {Ri}, {Ro}; со (c1 + cakz) + cacsk;; 
{R1}, (Bs, Ra}; Ao (сл + ον) (УЗА5 Аз) caky + [(Aa + Ав) са + (A2 — Αι) es] Κα + [( Ав — Ал) са + (Αι + Аз) es] kz; 
{Ro}, (Ra, Ra}; Ao (οι + coky) (УЗА As) сзКу — [(Ав — Aa) ca + (Αι + A2) c5] ke + (Ал + Аб) а + (A2 — A1) es] kz; 
У; {R1}, {R2}; go [ει + сә (k; + ky)] + сзоз (Κα + ky)  e501 (Κα — ky); 
А; (Rp {R2}; σο(οι + с29:) + озсзд:; 
{Ri}, {R3}; Ao (ει + с29:) (УЗА As) caq; + [ος (As = УЗА) 4-22 (A1cs — Aaca)] da + 
2 [V3 (Ас — Asca) + Aves] qy; 
{R2}, {R3}; Ао (ει + cagz) + (УЗАь + Ав) сзд: + [cs (As — УЗАз) + 2 (A2c6 — Авса)] 4» + 2 (Алса + Arcs — Arce) qy; 
5; {Ri}, {R2}; oo [οι + сә (Κα + k;)] + сзоз (Κα + kz) + свог (kz — Κα}; 
Z; {Rı}, {R2}; со (οι + coke) + сзозК» + cso2k, + céoik;; 
T; {Rı}, {R2}; σο (οι + c2k;) + сзозК.; 
{R1}, (Ras, Ra}; Ao (су + cokz) (УЗАь Ав) csk, + [(Ag — Aa) ορ + (Αι + A2) св] k, + [CAa + Ав) es + (A2 — Αι) св] ky; 
{R2}, (His, Ra}; Ао (су + cokz) + (УЗАь + Ав) csk; + (Аа + Ав) cs + (A2 — Αι) св] k, — [(Ав — Aa) ος + (Αι + A2) св] ky; 
SG 216 
TL; {0311000}, {60.000}, {6391000}, (744000), T; Non-Centrosymmetric; without SOC 
Г; Rs; (οι + cok”) σο + єз [σι (k2 — k2) neo ; 
Ra; (ει + ουκ”) Ao + сз [УЗАь (kz — k3) + As (kz + k? — 2k2)] + са (Aaksky + Ackskz + Атк.) ; 
Rs; (ει + ουκ”) Ao + es [УЗАь (kz — k3) + Ав (kz + k? — 2k2)] + са (Aaksky + Ackskz + Azkyk;) ; 
X; Rs; (ει + cok? + e3ky) со + cacik;k; + csos (kz — k?) ; 
L; Rs; (ει + c20? + esq?) со + оз [са (92 — 9) — с54»9.] + [σαν (2са4» + εσᾳ-) + h.c]: 
A; (Rs, Ra}; (οι + caky + esk? + cak?) oo + caoskekz + [оло (К — k2) + h.c] ; 
A; Rs; (οι + €292)80 + сз (с19у — 9302) ; 
Accidental degeneracies on high symmetry line 
A; {R1}, {R2}; — 00 (си + ekz) + сзозК.; 
{Ri}, (His, Ra}; Ao (су + су) + (V3As + As) esky + [(Aa + Ae) са + (A2 — A1) es] Κα + [(46 — Ал) са + (Αι + Аз) cs] kz; 
{R2}, (Rs, Ra}; Ао (су + ску) + (V34s + Ав) csk, — [(Ав — Aa) са + (Αι + Аз) es] К» + [(Aa + Ав) са + (A2 — Αι) es] kz; 
A; {Ri}, {R2}; со (су + сәф„) + сзсздг; 
{R1}, {R3}; Ао (ει + cagz) + (V34s + Ав) caq; + [cs (As — УЗАз) + 2/2 (Arce — Aaca)] 4 + 
2 [v3 (A2cs — Авел) + Атсз| qy; 
{R2}, {R3}; Ао (ει + c2gz) + (УЗАь + Ав) csq; + [cs (Аз — УЗАв) + 2 (Azes — Авса)] q£ + 2 (Алса + Arcs — A1ce) qy; 
У; {Р}, {R2}; σο [ει + сә (Ke + ky)] + сзоз (ke + ky) + c501 (Κα — ky); 
5; (R3) , {Πο}: со [οι + ο) (ke + k;)] + сзоз (Κα + kz) + cso2 (k; — Κα}; 
Z; {Rı}, {R2}; со (οι + coke) + сзозКа + c502ky + ceci Κε; 
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Ге; {0311000}, {С2.1000}, {С2»|000}, {саа |000}, 7; Non-Centrosymmetric; without SOC 


Е cok”) Ao + es [УЗА (k2 — ky) + As (k2 + k? — 2k2) 
Е cək2) Ao + es [V3As (kz — ky) + As (kz + ky — 2k2) 
+ ak?) оо + cs [on (88—08) – 2040), 
o + сз [V3As (2 — ky) + As (kz + ky — 2k2) 
o + сз [V3As (Κ᾿ — ky) + As (kz + Κ) — 2k2) 
ει + c2q2) со + сз [2σιᾳν (4: — V2qz) + оз (2249: +9 — 9)]; 


V3 


oa(k2-+h2 —2k2 
+ ak?) оо + вз ]σι (kj = №) - 56252292], 


+ сл (Askzky + Askzkz + Arkykz) E 
+ сл (Askzky + Askzkz + Arkykz) ; 


УЗ 


] + сл (Askzky + Ав: + Arkykz) E 
+ сл (Askzky + Askzkz T Arkykz) ; 


A; {Вз, Ва}; (e + coky + cak? + cak?) 00 + CaG3k, k; + [acy (k2 г k2) + h.c.] ; 


Г; Rs; (οι ) 
Ra; (e 4 ) 
Rs; (ei ч ) 
Н, Ёз; (οι ) 
Ra; (ει + cək2) A 
Rs; (e + cok”) A 
Р; Rs; ( ) 
Ra; с1 Ао + сә (Arka + Ask, + Aakz) ; 
Rs; су Ао + сә (Arke + Agk, + Aakz) ; 
A; Rs; (αι + cə2q;)oo + сз (O1dy — озде); 
Е; Ha [ει + ο (Κα — ky + k;)] во 


| сз [V30 (k; + ky) + σα (Κα — ky — 2k;)| ; 


Accidental degeneracies on high symmetry line 


X; {R1}, {R2}; 
A; {R1}, {R2}; 


{Ri} ,{ Rs, Ra}; Ao (c 7 
{R2} , {R3, Ra}; Ao (c 1 


А; {Ri}, {Re}; 
{Ri}, {Rs}; 


{R2}, {Rs}; 
D; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{Ra}, (Ray; 
Uis) {Ва}; 
G; {Ri}, {Πο}; 
F; {R1}, {R2}; 
{Ri}, {Rs}; 


{R2} Д {Ез} ; 


oo [οι + сә (Κα + Κυ)] + сзоз (Ke + ky) + e501 (k; — Ку); 

со (ει + Coky) + c303ky; 

 с2Ку) + (УЗА5 + Ав) сзКу — [(Ae — A4) c4 + (Αι + A2) es] Κα + (Ал + Аб) c4 + (A2 — A1) es] kz; 
- coky) + (V3As + Ав) csk; + [(Aa + Ac) са + (A2 — Αι) es] ke + [(Ав — Аа) са + (Ai + Аз) es] kz; 
со (ει + C2gz) + 0303923 


Ao (οι + с29:) + (УЗАз + As) caq; + [es (Аз — УЗАа) + 2/2 (A1es — Алса)] д + 
2 [V3 (Azcs — Asca) + Aves] ду; 

Ao {δι + сод.) (МЗА» Аз) caq; + [es (As = УЗА) + 2(Aace — Авса)| dx + 2 (Алса + Aves — A166) dy; 
oo (сі + cakz) + c303kz; 

со (ει + cə2k;) + c303kz + (e501 + свог) (ks + Ки); 

со (ει + с2К.) + c303kz + (e501 + свог) (ks — ky); 

со (οι + c2k;) + csosk; + (C501 + с602) (Κα — Κυ); 

со (ει + с2К.) + c303kz + (e501 + свог) (ke + ky); 

бо (сі + cakz) + cacsk;; 

со [οι + c2 (kx — ky)] + сзсз (k; — ky) + с502 (k; + ky); 

oo (οι + с2р-) + сзозрг; 

Ао (ει + capz) + (V34s + Аз) сзр: + (Asca — ст. Аз — 265 Ат) (V3ps — py) + 

[с Αι Адса + 65 (As МЗ Аз) | (р. + V3py) ; 

Ao (ci + сэр.) (УЗАь Ав) сзр. + (A1ce — Алса — 265 Ат) (ν δρ. = ру) En 

[es (As — УЗАв) — Asca + Arce] (ρα + V3py) ; 
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Ге; {0311000}, {C22|000}, (C5..|000), {саа 2 33, T; Non-Centrosymmetric; without SOC 


o3(k2+k2—2k2 
Г; Ёз; σι + cok?) oo + сз σι (k; k2) акы 2k2) ! 


( 
(ει + c2k2) Ao + es [V3As (kz — ky) + As (kz + Ку — 2k2)] + са (Аа. К, + АвКьК. + Arkykz); 
(ει + c2k2) Ao + сз [УЗАь (kz — ky) + As (К + № — 2k2)] + са (Aaksky + Ackskz + Avkykz) ; 
(ex + cok? + cak?) то + (οισι + 6502) (k2 — k?) ; 

{Rr, Ra); (cí + cok” + cak$) со + (οισι + с502) (kz — kz) ; 
( 
( 
( 


Οι cok? + csk2) σο + C403 (k2 — k2) + C502ky; 
οι + cok? + cak?) ао + C401 Κα ky + c503 («2 -- К) ; 
Οι + cok?) ао + c303kakykz; 


r 2112 9,42 2 i2 ορ 
(Rs, Re}; (ex + cok?) Гоо + сз |Гза (K2 — k?) BE я | le [+a (k2 — κ) — 221 Za 


(Ho, Πιο}; οιϑο,ο + сә (51,1 + 51,2 — S1,3kz) + сз (ο ik; + S2,2ky — S2,3kz) + ca (δη κα — S3,6ky — S3,7kz) 3 
A; {Вз, Ва}; (ei “Г coky + cak? + cak?) 00 + СдозЕ К + [10+ (к = ke) + h.c.] E 


A; Rs; (οι + cəq;)oo + сз(034+ — 901); 
S; {Ri, Ro}; [οι + сә (ke + kz)] со + cacsk,, + (c301 + C502) (k, — kz); 
Т; (Ri, Ro}; (ει + cok; + c3k? + cak2) Go + СсдбзКх Ку + [19+ (k2 — k?) + h.c.] ; 


Accidental degeneracies on high symmetry line 


A; {Ri}, {R2}; со (ει + ος) + c303kz; 
{Ri} ,{Rs, Ва}; Ao (οι + czky) + (УЗАв + As) esky + [(Aa + Ав) са + (Аз — Αι) es] ks + (Ao — Aa) ca + (Аз + Аз) es] kz; 
{R2}, {Вь, Ra}; Ao (c1 + coky) + (VSAs + As) csky — [(Ав — Aa) ca + (A1 + A2) cs] ks + (Аа + Ав) са + (A2 — Αι) es] kz; 
У; {Ri}, {Ro}; oo [ει + сә (ke + ky)] + сзоз (k; + ky) + e501 (kx — ky); 
A; {Ri}, {R2}; со (ει + с29:) + сзсздг; 
ο A oran + (VBAs + As) дь [в (As — 4s) 2I Uses Асја 
2 [V3 (Ас — Авса) + Атсь] ду; 
{Ro}, {Ro}; Ao (οι + сод) + (УЗА + As) caq; + [es (As — УЗАв) + 2 (A2c6 — Asca)] а + 2 (Алса + Aves — Arce) dy; 
Z (Fi), {R2}; 90 (c1 + cake) 
T; (Fi, Во}, {Rs}; Ao (c1 + coke) + АвезЁ + [(Ав — Ат) ca — (A2 + Аз) es] ke — (Ав + Ат) са + (Аз — Аз) es] ky; 
(Ri R2}, {Ra}; Ao (οι + сәй) + Ascak; + [(Ав + Ат) са + (Аз — Аз) οὐ] ka + [(Ав — Ат) ca — (Аз + Аз) es] ky; 
{Ra}, {R4}; со (ει + cək;) + c303kz; 


сзозКа + c502ky + c6cik;; 
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T£; {0311000}, {С2.|000}, {C2z|000}, {oaa]444},7; Non-Centrosymmetric; without SOC 


а: (οι + eak?) σο + сз |σι (Ку — ka) ο. i 
Ra; (е + c2k?) Ao + єз [VSAs (k2 — kj) + As (К + Kj — 2k2)] + ca (АайьКу + Askakz + Arkykz); 
Rs; (ex + cok”) Ao + сз [V3As (kz — ky) + As (k2 + Ку — 2k2)] + са (Aaksky + Askskz + Arkykz); 
X; Rs; (cı + cok? + сзк2) со + C401 ks kz + 6503 (k2 = k2) ; 


І; {Вз, Ra}; соозд: + C100; 
(Ro, Re}; а Гоо + c2 (V2T'o,3q« - V2To4q, + Гз,04:) πρ Dai ciiT'ioqz; 
W; (Ri, Ra); εισο + (σι + c302) ke} 


{Β2, Ra}; εισο + (σι + c3o2) kz; 


A; (Hs, Ra}; (ει + czky + сз? + cak?) со + caoskskz + [оло (kz — k?) + h.c] ; 


A; Rs; (Οι + с29:) со — сз [034 — dy (c- + 0+)]; 
Q; {Ri, Ri}; [οι + c2 (ky — k;)] оо + 5 σι [Cii Κα + Ci,2 (ky + k;)] ; 


Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; — 00 (си + cək;) + сзозК.; 


{Ri}, (Rs, Ra}; Ao (οι coky) (УЗА As) сзКу 4 (Αι | Ag) ca (A2 Αι) ορ] kö [( Ав Ал) σι (Ai | Аз) es] kz; 
{R2}, (Rs, Ra}; Ао (су + ον) + (V3As + Ав) сз, — [(Ав — Aa) са + (Αι + A2) es] ke + [(Аа + Ав) са + (A2 — Αι) es] kz; 


A; {R1}, {R2}; со (сї + с29:) + 036302; 
{Ra}, {Rs}; Ao (cr + с.) + (V3As + As) cage + [cs (As — УЗАв) 4 
2 [v3 (A2c6 — Авел) + Атсз| qy; 
{Ra}, {Ra}; Ао (οι + с29.) + (V3As + As) caq- + [es (Аз — УЗАв) 4 
У; {Ri}, {R2}; со [οι + ο (Κα + Ку)] + сзоз (Κα + ky) + сот (Κα — ky) ; 
5; {R1}, {R2}; σοίοι + Ὁ (ke + kz)]  сзоз (Κα + kz) + C502 (kz — ke); 
Z; {Ri}, {Ra}; oo (сі + Coke) + сзозК» + c502ky + ceo1kz; 


+ 2/2 (Асб — Aaca)| da + 


+ 2 (A2c6 — Авса) dx + 2 (Aaca + Атс5 — A166) qy; 
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SG 220 


Ге; 40511000}, (C5.| 102), (C2«| 3 40}, {oaa| $00), 7; Non-Centrosymmetric; without SOC 


D; Rs; 


δ 2,42. 9,2 
οι + ο”) oo + сз Ë (ky — к2) (кет zd ; 
ει + eak?) Ao + es [V3As (Е — ky) + Аз (kå + Ку — 2k2)] + са (Askaky + Ackzkz + Arkykz); 


( ) 
( ) 
Rs; (ει + ek?) Ao + es [V3As (kz — ky) + As (kz + ky — 2k2)] + ca (Aaksky + Аск: + Arkykz) ; 
( ) 
( ; 


H; (Rs, Ra}; 
(He, Re}; 


σο + c303kz ky kz; 
„ЖЕДИ 2442.512 
Porches [га (к i) Ts,o (52-2 22) ' {о = (к2 — k?) T4 2(k2+k2 21 ! he 


Ci + cok 


УЗ V3 
(Ro, Rio}; ciSoo + сә (Siik; + S1,2ky — S1,3kz) + сз (S2, ks + S2, ky — 52,3.) + ca (53,4 — S3,6ky — S3,7kz) ; 
P; Ro; Οισο; 


Rio; 0100; 
Rig; с\Го,о + V6 (сә — сз) (Ta ik; +T3,2kz) + ke [(3 — 0) со + 4ic3] P. + (КГ — А.Г) [(2ic2 + (3 + 3)03)] ; 
N; Bs; C100 + C202 (ka + Ку); 
A; (Ra, Ra}; (οι + со + сз? + баки) со + c403kzkz + [19+ (k2 — К?) + h. c.] | 
A; Rs; (οι + с29:) со — сз [9345 — dy (σ.. Γσι)]: 
D; Rs; (οι + cakz) со + сооз (Κα + ky) + сзо1 (ke — Κυ); 
G; (Ru, Raj; [οι + сә (k; — ky)] оо + (e301 + cao2) (Ks + ky) + csosk;; 
Е; Re; [οι + с (hie — ky + kz)] σο su + ky) + Ses нь). 


Accidental degeneracies on high symmetry line 


X; {R1}, {R2}; σο[οι + c2 (ke + ky)] + сзоз (kz + ky) + c501 (Κα — ky); 
A; {R1}, {R2}; — 00 (сі + caky) + caoaky; 
{Ri}, (Ra, Ra}; Ao (οι + c2ky) (V3As As) c3ky — [( As — Aa) c4 + (Αι + A2) es] Κα + (Аа + Ав) c4 + (A2 — Αι) es] kz; 
{R2}, (Hs, Ra}; Ao (сл + c2ky) (V3As As) cak, + [(Aa + Ав) са + (A2 — Αι) es] Κα + [(Ae — Ал) са + (Αι + Аз) es] kz; 
А; (Rap {R2}; σο(οι + c2q2) + 036342; 
{R1}, {Rs}; Ао (ει + с24.) + (МЗА» + As) esq + [es (As — УЗАв) + 2/2 (Arce — Agca)] q+ + 
2 [v3 (A2cs — Авел) + Атсз| ду; 
{R2}, {R3}; Ао (ει + cagz) + (УЗАь + Ав) сзд: + [cs (As — УЗАз) + 2 (A2c6 — Авса)] а + 2 (Алса + Aves — Arce) qy; 
F; {R3}, {Ва}; oo (ει + сэр.) + сзозр:; 
{R3}, {R6}; Ао (ει + сэр.) + (ν3Α5 + As) сзр + cs [(р» + УЗру) (As — УЗАз) + 2Ат (V3ps — ру)| + 
[(A4 + УЗАб) ει — (Ai + УЗА) es] р» + [(УЗАл — Ав) са + (Aa — УЗА1) св] Dy; 


(R4) {Re}; Ао (ει + сэр.) + (V3As + As) сзр: + cs [(pz + УЗру) (Аз — УЗАз) + 2Ат (V3pz — p,)] + 
[(УЗАл — Ав) сл + (Аз — V341) св] pz — [(А4 + УЗАв) ca — (Αι + УЗА) св] ру 


м — — — 
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24. SG 221-230 


SG 221 
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Ге; (55,1000), {σα |000}, {σ:|000}, {C2.|000}, 7; Centrosymmetric; without SOC 


Ei ; (ει + οκ”) oo + сз |σι (kå — №) + — e) 
; (ει + ο”) oo + cs |σι (Е — №) + MEA | 
; (ex + ο”) Ao + es [V3As (k2 — k2) + Ав (k2 + k2 — 2k2)] + са (Ask ky + Askskz + Arkykz) ; 
; (οι + cok?) Ао + єз [V3As (А2 — k2) + As (А2 + k2 — 2k2)] + ca (Aaks + Ackskz + Arkykz); 
; (ex + ο) Ao + es [V3As (k2 — k2) + Ав (k2 + k? — 2k2)] + са (Ask ky + Askskz + Arkykz) ; 
πο (cr ολ”) Ao + сз |V 345 (е 2) + Ав (K2 + Kj — 2k2)] + са (Aak;ky + Ackskz + Arkyke) ; 
X; В ; (с + cok? + сзК 2) σο + сас1К К + 6503 (k2 = к); 
αν (ει + cok” + сзК2) со + cac1k;k; + сьоз (kz — k?) ; 
М; В ; (с + cok? + c3k2 2) oo + c401 ka ky + e503 (kå _ k2) ; 
(ει + cok? + c3k2) со + cami ks ky + csos (kz — k3) ; 
R; Rs; {οι + οκ”) со + сз [σι (kz — k;) + eS) | 
$ (а + ο”) со + сз ]σι (Κὲ — К) + MEL ; 
$ (а + сэ?) Ао + сз [V3As (kz kj) + Ав (5 + ky x 2k2)] 4 F са (Aakz ky + Ackskz + Атк) ; 
; (οι + cok?) Ao + сз [УЗАь (k2 — k2) + As (k2 + k? — 2k2)] + ca (Ask ky + Ackskz + Arkykz) ; 
; {ει + οκ’) Ao + es [V3As (Е — k?) + Ав (k2 + k? — 2k2)] + са (Aakeky + Askzkz + Атк.) ; 
πω (ex + ο”) Ao + сз [V3As (K2 — k2) + Аз (2 + Κὲ — 2k2)] + ca (Aaksky + АвКьК» + Arkykz); 
А; В $ (a + coky + cak? + cak?) осо + c501 ks kz + 6603 (к2 = к2) | 
А; κ, (ει + €202) со — сз(оздх — 01qy); 
= $ (c1 + сок. + csk? + cak2) со + eso Κον + coos (kz — Ку); 
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Accidental degeneracies on high symmetry line 


A; (u) {R2}; оо (с 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {R3}; 
{R2}, {R4}; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {R5}; 
{Ra}, {R5}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{R1}, (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
Uis) {Ва}; 
{R1}, {R2}; 
Un) {Rs}; 
{R2}, {R3}; 
{Ri}, {Βα}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{R3}, {R4}; 
{Ri}, {R2}; 
Uh). {R3}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{В}, (Ray; 
{Ri}, {Rs}; 
{R2}, {R3}; 
{R2}, {R4}; 
{R2}, {R5}; 
Uis) (Ray; 
{Rs}, {Rs}; 
{Ra}, {R5}; 


г 2Αταν) + 


+ coky) + сзозЁу; 
со (ει + c2ky) + сзозЁу; 
со (сі + ον) + сзозЁу; 
Ао (ει + c2ky) + + (V3As + As) сзКу + ca (Aik; — Ack); 
со (ει + ον) + c303ky; 
со (сі + co ky) + сзозКу; 
Ao (ει + coky) + (УЗАь + As) сзКу + ca (Aik, + Ask); 
со (сі + co ky) + сзозЁу; 
Ao (οι + caky) + (УЗАь + As) csk; + ca (Aok, + Aikz) ; 
Ао (ει + c2ky) + (V3As + As) сзКу + ca (Ask, — Aiks); 
oo [οι + ο) (ka + ky)] + сзоз (ke + Ки); 
со [οι + ο) (ka + ky)] + сзоз (Ka + ky) + c501 (k, — ky); 
oo [οι + ο) (ks + ky)] + сзоз (ke + ky) + csoik;; 
со [οι + сә (Κα + ky)] + сзоз (ke + ky) + c501kz; 
oo [οι + ο) (ka + ky)] + сзоз (ke + ky) +501 (ke — ky); 
со [ει + ο) (k, + ky)] + сзоз (ke + ky); 
со (ει + €292) + 0303423 
Ao (οι + с24.) + (V3As + Ав) сзаг + са (Asqa — УЗАва» d 
Ao (οι + caqz) + (V3A5 + As) caq; + ca (Asq« — V3Asqe А 
со [οι + ο) (ka + k;)] + сзоз (Κα + kz); 
со [οι + ο) (ka + k;)] + сзоз (Κα + kz) + e501 (Κα — Κε}; 
со [οι + c2 (Κα + k;)] + сзоз (k; + kz) + eso1ky; 
со [οι + сә (Κα + k;)] + сзоз (ke + К.) + eso ky; 
oo [ει + сә (К. + k;)] + сзоз (k; + kz) + сво (k; — Κε}; 
oo [οι + сә (k, + k;)] + сзоз (k; + kz); 
со (ει + соЁъ) + сзозКх; 
со (с Ο2 Κα) + сзсз. + C501 ky; 
со (с cok) + сзозКх + c401kz; 
со (с cok) + caGsk,; + c401kz; 
со (с Cok,) + cacsk, + сБо1 Ку; 
со (с соЁ=) + e303Es; 
со (ει + cakz €303k;; 
со (οι + cokz) + c303kz; 
со (сі + cokz) + c303kz; 
Ao (οι + cakz) + (МЗА» + As) csk; + са (А26, — Aika); 
со (ει + cokz) + c303kz; 
со (ει + cokz) + c303kz; 
Ao (οι + cakz) + (МЗА» + As) csk; + ca (Azka + Азу); 
oo ( c2k;) + c303kz; 
Ao (οι + cakz) + (ν 3Α5 + Ав) сзК. + ca (Aik; + Aok,) ; 
Ao (ει + eakz) + (V/3As + Ав) eskz + са (Aik; — АзК»); 


F 2Ат%) + 65 


С5 (Aida + Аду) ; 
А19); 


(4. da — 


202102.00016v1 


chinaXiv 


751 


SG 222 


Ге; {51111}, (041233) {021454}, {Се |000}, T; Centrosymmetric; without SOC 


Г; Rs; (ex + e3k?) oo + сз Jou (k2 — №2) + aie) ; 
Re; (ει + cak?) со + єз [σι (k2 — k2) + сыш. ; 
Rr; (ει + cok?) Ao + сз [V3As (kz — k3) + Ав (kz + kç — 2k2)] + са (A4kzky + Ackskz + Arkykz); 
Rs; (ει + ο”) Ao + сз [V3As (kz — №2) + As (k2 + kç — 2k2)] + са (A4kzky + Ackskz + Arkykz); 
Ro; (ει + cok?) Ao + сз [УЗА (kz — k3) + Ав (kz + kç — 2k2)] + са (A4kzky + Ackskz + Arkykz); 
Rio; (ει + cok”) Ао + сз [V3As (kz — k2) + As (κα + k? — 2k2)] + са (Aaksky + Ackskz + Avkykz) ; 
X; Rio; C100 + C202ky; 
Ru; C100 + C202ky; 
{Βιο, Ris}; (су + cok? + сзК2)Го,о + [ail +, {12 = ke) + а.к. Газ + оз, Гә + h.c.] ; 
М; Во; (ex + cok? + esk2) со + caos ks ky; 
Rau; C100 + cə2o2k;; 
Rig; (ex + cok? + esk2) σο + caos ks ky; 
Ria; C100 + C202kz; 
В; Rz; (ex + с2К?) oo + сзо2КьК,К.; 
{ Ев, Ro}; (οι + сок?) Гоо + (сзГльо + c4U2,0) (2k2 — k? — К?) — /'З(єзГә,з — ει Γι) (ky — k2) ; 
Ria; с150,0 + сә (ka S1 + ky Sd + k;,S5) + сз (ke 94 + ky 55 + kz 96) ; 
A; Rs; (ex + coky + сзЁ? + cak?) со + eso ks ks + coos (kå — Кї); 
A; Rs; (c1 + с29:) со — сз(934= — 0144); 
5; Rs; [σι + c2 (ke + kz)] σο + c301ky + c402 (Κα — Κε}; 
Z; Hs; (οι + cake) со + cai ky + c402kz; 
T; Вә; (ει + со. + esk? + cak2) со + esos ks ky + céo2 (kz — ky); 


Here, 51 = 3501 — 2550 + 2у352,8 — 3934, 55 = 3 (—51,1 + 951.2 + 82,4 + 92.6), 53 = 3 (90,3 — 511 — S2, + 93,3), 
54 = 3(—So,3 + 51,2 — 52,6 + 53,3), 55 = — (381,3 + 292,0 + 3552,5 + 352,7 + 352,8), 56 = (350,2 — 252,0 + 352,5 — V3S2,8 + 353,2). 
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Accidental degeneracies on high symmetry line 


A; (Ia) {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {R3}; 
{R2}, {R4}; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {R5}; 
{Ra}, {R5}; 

X; {R1}, {R2}; 
{Ri}, {Rs}; 
{R1}, (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
Uis) {Ва}; 

A; {R1}, {R2}; 
{Ri}, {Rs}; 
{R2}, {R3}; 

T; (Hs) {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Rs}, {Ro}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{Re}, {Ro}; 
{R7}, {Rs}; 
{R7}, {Ro}; 
{Rs}, {Ro}; 


со (с 


Ao (οι 


co [С 


Q 
© 


С 


+ C2 ky 


+ C2 ky 


ч” щи A 


+ coky 
+ со, 
+ coky) 
+ coky) 
+ coky) 
+ соку) 
+ coky) 
+ coky) 


wa 


4 сә 
+ со 
+ C2 (kx 


+ c303ky; 
+ cacaky; 
+ c303ky; 
+ (V3As + As) csk, + са (Aik, — Ake) ; 
+ c303ky; 
+ c303ky; 
+ (V3As + As) c3ky + са (Aik, + Aoək;); 


+ сзозКу; 


+ (V3As + As) csk, + са (Ак + Aikz) ; 
+ (V3As + As) csk; + са (А26. — АЁ); 
+ ky)] + сзоз (ks + Ку); 

+ ky)| + сзоз (ka + ky) + c501 (Κα — ky); 
+ ky)| + сзоз (Κα + ky) + es01kz; 

+ ky)| + сзоз (ka + ky) + es01kz; 

+ ky)] + сзоз (Κα + ky) + 0501 (Κα — ky); 
+ ky)] + сзоз (ks + Ку); 


со (ει + €292) + 0303423 


Ao (οι 
Ао (οι 
со (с 
со (с 


σο (c 


c2qz) (V3As + As) C3Qz + C4 (Asq« — УЗАва» + 2Αταν) + es (Aigz + Ахду); 
с24-) + (УЗАь + Ав) cage + ca (Asq« — УЗАз 4» + 2Ατην) + cs (Азд — Ardy) ; 
сок.) + c303kz; 
cokz) + c303kz3 
cokz) + c303kz; 
Ao (οι + со.) + (УЗАь + Аз) csk, + c4 ЦКА — A2 — Ал — Ac) К, — (Αι + À> — Ал + Αρ) Κα]; 
cokz) + c303kz; 
cokz) + сзозК.; 
ο.) + (УЗАь + Ав) csk; + са [ί--Αι + А» + Aa + Ав) К, + (Ai + A2 — Aa Ав) ky]; 
с2К») + c303kz; 
cokz) + (УЗАь + Ав) csk; + са [(— Ai + A2 + Ал + Ac) ky — (Αι + Ας — Ал + Ав) Κα]; 
+ ους) + (УЗА5 EE As) csk; + c4 [(—A1 + Ах + Ал + Ав) Κα — (Αι + Ao — Ал + Аб) ky]; 
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Ге; {561000}, {о 1000}, {021000}, (C2.| 3 2 3), T; Centrosymmetric; without SOC 


D; Rs (ει + cok?) oo + сз |σι (k2 — К) Se | 
Rs; (ει + c2k2) оо + сз |σι (k2 — №) ла, i 
Rr; (ει + οκ”) Ao + сз [V3As (№ — №) + As (k? + ky — 2k2)] + са (Askzky + Ackzkz + Azkykz) ; 
Rs; (ει + οκ”) Ao + сз [УЗАь (№ — ky) + As (K2 + ky — 2k2)] + са (Aaksky + Ackzkz + Arkykz); 
Ro; (ει + οκ”) Ao + сз [V3As (kz — №) + As (k2 + ky — 2k2)] + са (Askzky + Ackakz + Azkykz) ; 
Rio; (ει + οκ”) Ao + сз [V3As (kz — ky) + As (K2 + ky — 2k2)] + са (АаКьКу + Ackakz + Arkykz); 
X; Ro; C100 + с202Ку; 
Ru; (c Cok? єзї) Go + C403 (k k2) ; 
Γι»; C100 + C202ky; 
Ria; (ει + cok? + cak?) σο + caos (kz — k2) ; 
M; Rs; (ει + cok? + cak?) со + coi ks ky + csos (К? — К); 
Rio; (ει + cok? + cak?) со + coi ks ky + csos (kz — Ку); 
R; Ry; (с alr cok?) со + C303 Κα Куг; 
{ Ев, Во}; (cí + cok?) Гоо + (сзГльо + саГо,о) (2k2 — К? — К?) — УЗ (сзГоз — ca 1,3) (ky — k?) ; 
Rua; σιο,ο + сә (k; 51 + ky S5 + k;S5) + сз (ka S4 + ky Ss + k;,S6); 
А; Rs; (с + coky + сз? + cak 3j осо + C501 ks kz + C603 (k2 = k2) 3 
A; Rs; (οι + с29:) со + c3(03qz — 019y); 
5; Hs; [οι + ο) (Κα + К.) то + eso ky + слог (k; — kz); 
T5 Πιο; (ει + cok; W. ) со + csoik;k, + своз (kz — К»); 


Definition of 6’, see SG 222. 
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Accidental degeneracies on high symmetry line 


A; 


{R1}, {R2}; 
Un) {R3}; 
{R1}, (Ray; 
Un) Uis); 
{R2}, {R3}; 
{R2}, (Ray; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {R5}; 
Ua) Uis); 
{R1}, {R2}; 
{Ri}, {R3}; 
{Ri} (Ray; 
{R2}, {R3}; 
{Ra}, {Ва}; 
Uis) {Ва}; 
{R1}, {R2}; 
Un) {Rs}; 
{R2}, {R3}; 
{Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {R4}; 
Ui) {Ва}; 
{Re}, {Rio}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{Re}, {Ro}; 
Ui) {Rio}; 
{R7}, {Rs}; 
{Rr}, {Ro}; 
{Ав}, Uo) 
{Rs}, {Ro}; 
{Ro}, {R10}; 


со (ci 
со (ci 
со (ci 
Ao (οι 


σο 


Ao (с\ 
σο 
Αο 
Ao 


Со |C 


( 
со (c 

(а 
(αι 
( 


σι 


со |C 


coky) + c303ky; 
coky) + c303ky; 
coky) + c303ky; 
+ ον) + (УЗАь + Ав) esky + са (Aik; — Αα): 
coky) + c303ky; 
coky) + сзозКу; 
coky) + (V3As + Ав) eaky + са (Αι Κα + A2kz); 
coky) + c303ky; 
caky) + (V3As + As) esky + ca (Ак + Aikz) ; 
соку) + (V3A5 + Ав) сз + ca (A2kz — Aika); 
сә (kx + ky)| + e303 (ke + ky); 
ο) (k; + ky)| + сзоз (ke + ky) + 501 (k; — Ку); 
ο) (kx + ky)] + сзоз (ke + ky) + c501kz; 
ο) (k; + ky)| + сзоз (kz + ky) + e501kz; 
c2 (kx + ky)| + сзоз (ke + ky) + 501 (kz — Ку); 
со (ke + ky)] + сзоз (kz + ky); 


со (ει + cogz) + сзсздг; 


Ao (οι 
Ao (ci 
со (οι 
со (οι 
со (οι 
σο (οι 
σο (οι 
σο (οι 
Ao (οι 
σο (οι 
σο (οι 
σο (οι 
Ao (οι 
σο (οι 
σο (οι 
Ao (ci 
со (ει 


Ao (οι 


F cs (А1 9» + A20) ; 


c2qz) + (УЗАз + Ав) сз» + ca (Asq« — УЗАвдь + 2A7qy) 4 
с24:) + (УЗАз + Аз) сзаг + са (Авф — УЗАвдг + 2Атду) 4 
+ cokz) + es03 Κα; 
+ cokz) + сзозК» + СБО1Ку; 
coke) + c303ke + c401kz; 
ска) сзозКь C401 kz; 
coke) + cga3ke + C501 ky; 
+ сок) + сзозЁх; 
H сок.) + (МЗА» H As) csk; + са (Ask, + Аку); 
с2К») + c303kz; 
сок.) + cacsk;; 
с2К») + сзозК.; 
Е с2К.) 4 (/ЗАь | As) c3kz + c4 (Ask, — АК); 
cokz) + c303kz; 
cokz) + c303kz; 
сок.) + (УЗАь + Ав) сзК. + са (Aik; — Azka) ; 
cokz) + сзозК2; 
сок.) + (УЗАь + Ав) сзК. + са (Aika + A2ky); 


Е cs (Аод — Азды); 
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Ге; {51111}, {012221}, {021444}, {Се 444}, T; Centrosymmetric; without SOC 

Г; Rs; (οι + со?) со + сз [σι (kz — ky) + onere) ; 
Re; {ει + ο”) oo + сз σι (k? — К?) CR | 
Вт; (οι + cok?) Ao + сз [V3As (K2 — k2) + Ав (№ + А2 — 2k2)] + ca (Аа, + Aokek; + Arkyke) ; 
Rs; (c1 οκ”) Ao + сз [УЗАз (kz — Ку) + As (kè + Ку — 2k2)] + са (Aakoky + Askakz + Arkykz) ; 
Ro; (οι + ο”) Ao + сз [V3As (K2 — k2) + As (ΚΖ + А2 — 2k2)] + ca (Aakeky + Aokoks + Arkykz); 
Ἢ μον d u к) + Ав (k2 + А2 — 2k2)] + ca (АаКьКу + Ав + Arkyke) ; 
Ru; C100 + MR 
Riz; (οι + cok? + e3k2) со + caos ks К; 
Ria; с100 + C203; 

М; Во; (αι + cok? + сз?) σο + caos ks ky; 
R31; с100 + cəoək;; 
Pas; (ει + со? + c3k2) со + c403k, ky; 
Ria; C100 + с20эК.; 

ED Rs; 2 k2 — k?) + (ыз зыш) | 


ca(k2--k2 —2k2) 


( 
Re; (οι + ο”) оо + сз [σι (k? — К?) + ot ; 
Rz; (сл + ο”) Ao + сз [УЗА (k3 — №) + Аз (k2 + № — 2k2)] + ca (Аа. К, + Askskz + Атк); 
Rs; (ει + c2k”) Ao + сз [V3As (kz — ky) + Ав (kz + ky — 2k2)] + са (Дак. + АвКК„ + Arkykz) ; 
Ho; (οι + ο”) Ao + єз [V3As (kz — №) + As (ke + № — 2k2)] + ca (Askoky + Askskz + Ату.) ; 
Rio; (οι + ο”) Ao + сз [V3As (№ — ky) + As (k2 + № — 2k2)] + ca (Аа. К, + Askskz + Атк) ; 
A; Rs; (сл + соку + csk? + cak2) со + сол. К. + ceos (kz — k2) ; 
A; Rs; (οι +c2q2) oo — єз(©зф» — 0144); 
Z; Rs; (сл + cəkz)oo + csaocik; + c402kz; 
Т; Rao; (οι + сок. + csk2 + cak2) со + csosksk; + своз (kz — Ку); 
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A; {R1}, {R2}; оо (ει + ску) 
{R1}, {R3}; оо (сл + с2Ку) + c303ky; 
[Ry {Ra}; оо (c1 + сәу) 


c303ky; 


c303ky; 


{R1}, {Rs}; Ao (си + esky) + (УЗА + As) csk, + ca (Aik; — Аз»); 
{R2}, {R3}; σο (C1 coky) c303ky; 
) + c303ky; 


{R2}, {Rs}; Ao (cı + ον) + (V3As + Аз) csk; + са (Aik; + АэК.); 
{Аз}, {Ra}; оо 
{Rs},{Rs}; Ao (с + ον) + (V3As + As) esky + ca (Ак + Aikz) ; 
{Ra}, {Rs}; Ao (су + ску) + (V3As + As) csk, + са (АэК. — АЁ); 
{Ri}, {R2}; оо τοι + сә (ks + ky)] + 303 (ke + 


( 
{Ro},{Ra}; оо (οι + coky 
( 


σι coky) c303ky; 


M 


( ky); 
(Ri) {R3}; оо [οι + сә (ke + ky)] + сзоз (ke + ky) + c501 (k; — Κυ); 
{R1}, {R4}; оо τοι + сә (Κα + k,)] + сзоз (ke + ky) + c501kz; 
{R2}, {R3}; оо τοι + сә (ke + k,)] + сзоз (ke + ky) + c501kz; 
{R2}, (Ray; со [οι + ο) (Κα + ky)] + сзоз (kz + ky) + сол (ka — ky); 
{Аз}, {Ва}; со [οι + c2 (ke + ky)] + сзоз (Κα + ky); 


A; {R1}, {R2}; оо (о + cəq;) + озсздг; 


{R1}, {Ra}; Ао (οι + сод) + (V3As + As) сзд: + са (Asq« — УЗАз4» + 2A7qy) + cs (А14 + A2qy); 

{R2}, {Ra}; Ao (ei + ους) + (V3As + As) caq; + са (Авф — V3Asqa + 2Атду) + cs (A2qa — Ardy); 
S; {В2}, {Ва}; σο [су + c2 (k; + k;)] + сзоз (ke + kz €501Ky; 

{R2}, (Re) i. ocola + ο (Κα + kz)] + сзоз (ke + kz); 

{R2}, {Rs}; оо [ει + сә (ke + kz)] + сзоз (ka + kz) + сот (kz — kz); 

{R4}, (Ro) i оо τοι + сә (k; + k;)] + сзоз (Κα + К.) + e501 (Κα — kz); 

{Ra}, {Rs}; σο [ει + c2 (Κα + К.)] + сзоз (k; + kz); 

{Re}, {Rs}; оо [си + сә (k; + k;)] + сзоз (k, + k; €501Ky; 


T; (Hs), {Πιο}; Ао (οι 
{Rs}, {Re}; оо (с + cokz) + c303kz; 
{Rs} ; {R7} ; 00 (c cokz) C303k;; 
{Rs}, {Rs}; оо (су + cokz) + c303kz; 
{Re}, {R10}; Ao 
{Re}, {R7}; до 
{Re}, {Rs}; оо (су + с2К.) + c303kz; 

{R7}, {Πιο}; Ao (ει + ekz) + (УЗАь + Ав) csk; + са [(-А + A2 + Aa + Ac) k, + (Αι + Ах — Ал + Ав) ky]; 
{R7}, {Rs}; оо (с + ος) + c303kz; 
{Rs}, {Πιο}; Ao (ει + ekz) + (УЗАь + Ав) csk; + ca [(A1 — A2 — Aa — Ав) ky — (Αι + Аз — Aa + Аб) Κα]; 


o 
N 
ο 
N 
— 
στ 
a 
> 
σι 
> 
оо 
— 
o 
ο 
> 
ч 


ca [(— Ai + A2 + Ал + Ag) К, — (Αι + A2 — Ал + Αρ) Κα]; 


С» 
К, 
o 
N 
2v 
N 
м 
ric 
a 
> 
σι 


As) csk; + ca [(— Αι + Ag + Ал + Αρ) ke — (Αι + À> — Ал + Αρ) К, |; 


οι + со.) + c303kz} 
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T'£; {5511000}, {σ.|00Ο}, {σ-|00ΟΥ, {C2-|000}, 7; Centrosymmetric; without SOC 


Г; 


οι + ΟΚ”) σα + сз [σι (kz — Ку) = ; 

οι + cok?) со + єз [σι (kz — К) — η ; 

οι + сок?) Ao + сз [МЗАв (Е? — k2) + Аз (K2 № — 2k2)] + са (АКЕ, + Ackzkz + Ат.) 

ει + со?) Ао + сз [МЗАь (kz — k?) + As (kz + k? — 2k2)] + са (Aaksky + Aokekz + Arkykz) 

οι + 22?) Ao + сз [V3As (k2 — 2) + As (K2 + k2 — 2k2)] + са (Аав + Askzkz + Arkykz) 
2) Ao + сз [УЗАз (kz — Ку) + Ав (kz + kç — 2k2)] + ca (Askzky + Ackzkz + Arkykz) 


со + c401kskz + 0503 (к = к) ; 
σι 


o + caca kk; + своз (kz — К); 


ει + cəq2 + c3d2) со + ола, (2c4q« + с50:) — σα (cag? — сад? — c5q«4:) : 
ει + c20? + c3d2) со + ола, (2c4q« + сьфь) + σα (cag? — caq? — сд:9:); 
C100 + Ο2σι Κα; 


(ει + e2ky + esk? + cak?) оо + csoik;k; + своз (К? — К); 


(e = C24) 00 — сз (03qz = Tidy); 


, 


, 


, 


, 
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Accidental degeneracies on high symmetry line 


A; {R1}, {R2}; оо (ci + ek, 


M 


Q; 


{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {R3}; 
{R2}, {R4}; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {R5}; 
{Ra}, {R5}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
{Ri}, {R2}; 
{ii} {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
Uis) {Ва}; 
{Ri}, {R2}; 
Ut {R3}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{R3}, (Ray; 
{Ri}, {R2}; 
Uh). {R3}; 
{Ri}, {Ra}; 
{R2}, {R3}; 
{R2}, {R4}; 
{Rs}, {Ва}; 


{Pi}, {Ro}; 


) + cz03ky; 

со (ει + co ky) + сзозЁу; 
со (сі + οφ) + esosky; 
Ао (ει + c2ky) + + (V3As + As) сзКу + ca (Aik; — Ack); 
со (ει + ον) + c303ky; 
со (сі + co ky) + сзозКу; 
Ao (ει + coky) + (УЗАь + As) сзКу + c4 (Aik, 4 
со (ει + с2Ки) + сзозЁу; 
Ао (ει + coky) + (УЗАь + As) сзКу + ca (АоЁх 4 
Ao (ει + c2ky) + (УЗА Æ As) c3ky + 
со (ει + с29:) + 03c3q2; 
Ao (οι + с24.) + (V3As + As) caq; + са (Аде — 
Ао (οι + c2qz) + (УЗАь + As) caq; + са (Аз4» — 
со [οι + сә (Κα + ky) ое + ky); 
со [οι + ο) (ka + ky)] + сзоз (К + ky) + e501 (ke 
со [οι + сә (Κα + ky)] + сзоз (ke + μα + csoikz; 
oo [οι + ο) (ka + ky)] + сзоз (ke + Ки) + c501kz; 
со [οι + c2 (Κα + ky)] + сзоз (Ke + ky) + e501 (Ks 
oo [οι + c2 (Κα + ky)] + сзоз (ks + ky); 
со [ст + ο) (ka + k;)] + сзоз (Κα + kz); 
со [οι + ο) (ka + k;)] + сзоз (Κα + К.) + e501 (Κα 
oo [οι + c2 (Κα + k;)] + сзоз (k; + kz) + eso1ky; 
oo [οι + c2 (Κα + k;)] + сзоз (k; + kz) + eso1ky; 
со [ει + сә (k, + k;)] + сзоз (k; + kz) + сс (Ks 
со [οι + сә (k, + k;)] + сзоз (k; + kz); 
со (ει + соЁъ) + сзозКх; 
со (с cək,) + cacsk, + сБо1 Ку; 
со (с cok) + caGsk, + c401kz; 
со (с cok) + caGsk,; + c401kz; 
со (с Cok,) + caosk, + C501 ky; 

oo (сі + с2К+) + сзозКа; 

oo [οι + c2 (ky — k;)] + сзсз (ky 


H Ask); 


FAik;); 
ca (Ask; — А1К»); 


МЗ Ава krus 2Αταν) ἘΠ 
МЗ Ава» + 2 Ατηρ) + c5 


- ky); 


- Κυ); 


— kz); 


— ki); 


= kz) +01 [CA Κα + 65 (ky + kz)] ; 


св (A1q« + Аза); 
Аза); 


(A2 dx — 
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r; {511225}, {0.1222}, {021544}, {C2-|000}, 7; Centrosymmetric; without SOC 


Г; 


Rs; 


Tao; 
(Rz, Rs}; 
Fio; 


es(k2--k? —2k2) 


сі + cok? со + сз |01 (65 kz) Vs 2 ; 
o3(k2+k2—2k?2 
ci + cok? σο + сз |01 («2 к) з( Ξ Z 9 š 


су + сок?) Ao + сз [УЗА (k3 — k3) + As (k2 + kç — 2k2)] + ca (A4kzky + 
УЗА» (k2 — ky) + As (k2 + ky — 2k2)] + са (Aakeky - 
УЗА» (k2 — ky) + As (А2 + К, — 2k2)] + са (Aakoky - 
су + сок?) Ao + сз [УЗА (k3 — k3) + Ав (k2 + kç — 2k2)] + ca (A4kzky + 


С cok? cak;) со + C401 kx К: + 6503 (k — k2) ; 
C Cok? сзк2) OQ T C401 ks k; + C503 («2 = к) $ 
а Гоо + c2 (Гз,19: + Го,24) + 4: (сзГ1,2 + с4Г2,2) 


C100 + С20192; 


( 
( 
( 
( 
(с + сок?) Ао + сз [ 
( 
( 
( 


, 


; (Ris, Rie}; с1до + (σι — сз02) Κα; 


{Вла, Ris}; асо + (6201 — €302) Κα; 


Fio; 
Rs; 
Rs; 
Un, Ro}; 


C100 + C202kz; 
(e m coky + сзК2 + cak?) Со + сусу К. + C603 (k2 = К?) 5 
(ει + с29:) oo — сз(озӯх — 019); 


[οι + c2 (ky — kz)] оо + (ο3σι + 6159) ke + (e501 + C602) (ky + kz); 


, 


- Ао: + Атк 
- Agkakz + Azkykz 
- Αρ οἷο» + Атк 
+ Ackzkz + Ату 


2 


2 


AA NM “Re м 


2 
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Accidental degeneracies on high symmetry line 


A; (u) {R2}; оо (с 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {R3}; 
{R2}, {R4}; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {R5}; 
{Ra}, {R5}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
{Ri}, {R2}; 
{ii} {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, {Ва}; 
Uis) {Ва}; 
{Ri}, {R2}; 
Ut {R3}; 
{Ri}, (Ray; 
{R2}, {R3}; 
{R2}, {Ва}; 
{R3}, (Ray; 
{Ri}, {R2}; 
imi , {Ёз} ; 
{Ri}, {R4}; 
{R2}, {R3}; 
{R2}, {Ва}; 
Uis) (Ray; 


M 


+ coky) + c303ky; 
со (ει + c2ky) + сзозЁу; 
со (сі + ον) + сзозЁу; 
Ao (c1 + c2ky) + 
со (ει + ον) + c303ky; 
со (сі + c2ky) + c303ky; 
Ao (οι + caky) + (УЗА 4 
со (сі + ον) + сзозЁу; 


Ao (ci + c2ky) + 
Ao (οι + c2ky) + 


(V3As 4 


(УЗА 4 


со (ει + с24:) + 0303423 


| As) c3ky + C4 (Aik; 15 
Е Аз) c3ky + C4 (Ask; п 
г Аз) c3ky + 


(V3As + As) C3qz + сл (Asq« = 
(УЗА + As) C3Qz + сл (Аза — 


Ao (ει + с29:) 

Ао (ει + с29:) 

со [ει + ο (Κα + ky) ое + ky); 
со [οι + ο) (k, + ky)] + сзоз (К. 

со [οι + сә (ke + ky)] + e303 (kx + 
со [οι + сә (ke + ky)] + сзоз (ke + 
со [οι + сә (ke + ky)] + сзоз (ke + 
oo [οι + ο) (kx + ky)] + e303 (ke + 
со [οι + сә (ke + k;)] + сзоз (ke + 
со [οι + сә (ke + k;)] + сзоз (ke + 
oo [ei + сә (k; + kz)] + сзоз (kz 4 
со [οι + сә (ke + kz)] + сзоз (ke + 
oo [c1 + сә (Κα + kz)] + сзоз (k, 4 
со [οι + сә (Κα + k;)] + сзоз (Ke 4 
со (ει + Coke) + c303ke} 

со (οι + со.) + сзозК» + eso ky; 
со (οι + cokz) + c303k2 + c401kz; 
со (с cok) + caGsk,; + c401kz; 
со (οι + с2К») + cs03ks + esoiky; 
со (ει + οσα) + cacaks; 


ky) +501 (Κα 
μα + cso1k;; 
ky) + es01kz; 
ky) + e501 (Κα 
ky); 
- kz); 
НК.) +501 (Κα 
НК.) + c501ky; 
- kz) + c501ky; 
НК.) +501 (Ks 
t kz); 


+ (V3As + As) cak, + c4 (Aik; = Ak.) ; 


H Ask); 


FAik;); 
c4 (Ask; — Aike); 


УЗАва» + 2Αταν) + 
МЗАвд + 2Атду) + cs 


— Ку); 


— Ку); 


cds 


— ki); 


св (A1q« + Аза); 


(424. = A1qy) ; 
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ГЇ; {511111}, fowl 444}, {о.| 111}, {Се 44}, T; Centrosymmetric; without SOC 


Г; 


> C100 


(αι - 


(οι ч 


σα) Ку 


+ ca [ίσι 4 


(οι 4 


Е caks) со + c303ky 


σι) kz] ; 


Е (сә 


Tidy); 


+ c402kz; 


oalh2 +k2 —2k2 
(ει T cok?) 00 + Сз |01 (k2 к) a(R = 267) ; 
ca (k2 к? —2h2 
(ει + cok?) со + сз |o1 (ke к) a (z A ы) ; 
(ει + cok?) Ao + сз [V3As (k = k2) + As (k Cs 2k2)] σ4 (Дак, ky + 
(ει + со?) Ao + сз [V3As (А2 — ky) + Ав (κα + ky — 2k2)] + ca (Aaks ky 4 
с + cok? Ao + сз МЗ А5 k2 — k2 + As k2 k2 2k2 σ4 (Aakaky 3 
y y 
(ει + eak?) Ao + es [V3As (k? — ky) + Ав (k2 + — 2k2)] + ca (Aaskzky 4 
C100 + c202ky; 
3 (ει cok? czk?) Oo + C403kzkz; 
C100 + C202ky; 
(ει Cok? єзї) Oo T C403 ks К; 
(ει + ead? + csq2) со + ола, (2cagz + 65q:) — оз (cag? — C492 — с54»9.) ; 
(ει + c20? + €392) со + ола, (2са4» + с59:) + оз (Cage — саф2 — с54»9.) ; 
€109 + ο [(σι — σα) ky — (σι + 02) kz); 


- cak, + cak? + cak?) со + C501 kk; + C603 (k2 = k?) } 


Е соф) со — ca(o03q« — 


- Ао: + Azkykz 
- Ackzk; + Атк 
- Ackzkz + Azkykz 
- Ackzk; + Azkykz 


Ke onu πω WA 


, 


, 


, 


, 
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Accidental degeneracies on high symmetry line 


A; (u) {R2}; оо (с 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {R3}; 
{R2}, {R4}; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {R5}; 
{Ra}, {R5}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
{Ri}, {R2}; 
{ii} {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, (Ray; 
{R2}, (Ray; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Ro}, {Rs}; 
{Ra}, {Rs}; 


Q; 


+ coky) + сзозЁу; 
со (сі + ον) + c303ky; 
со (сі + ον) + сзозЁу; 
Ao (су + eaky) + (УЗА5 + Ав) сз, + ca (Aik; — Azka) ; 
со (ει + ον) + c303ky; 
со (сі + co ky) + сзозКу; 
Ao (ει + coky) + (УЗАь + As) сзКу + c4 (Aik, 4 
со (сі + ον) + сзозЁу; 
Ао (ει + coky) + (УЗАь + As) сзКу + ca (АоЁх 4 
Ao (ει + c2ky) + (УЗА Æ As) c3ky + 


+ Ask); 


со (ει + с24:) + 0303423 


(V3As + As) C3Qz + Ca (Asq« = 
(УЗА + As) сз: + Сд (Ад = 


+ C303 E +k 
+ C303 

+ C303 kz y 
— C303 Κα y 


+ C303 k; y 


EE 
n 
4: 

+ сзоз (kx + 

ke + 


У 


+ C303 z 


T C303 Κα T А5 


T 6308 Κα T Az 


Ao (ει + c2q2) 

Ao (ει + caqz) 

со [οι + сә (Κα + ky) 
oo [οι + ο) (ka + ky) 
со [οι + c2 (Κα + ky) 
oo [οι + ο) (k, + ky) 
oo [οι + c2 (Κα + ky) 
oo [οι + ο) (k, + ky) 
со [οι + c2 (k, + kz) 
oo [οι + ο) (k, + kz) 
oo [ει + c2 (Κα + Κα) 
oo [οι + ο) (k, + kz) 
oo [су + сә (К. + kz) 
oo [οι + сә (k, + kz) 
со [σι + сә (ky — К.) 


03C3 ky = 


(Е + ky) 
( Hd 
(6ο + ky) 
(6ο + ky) 
(Ks + ky); 
(Ka + kz) 
+ сзоз (Κα + kz) 
(Ks + kz) ; 
(Ks + kz) ; 
(Κα + kz) 
(Ke + kz) 
(ky — К.) 


ys 
+ C501 (kz 
к C501 κα; 


+ cso1k;; 


+ C501 (kx 


? 

+ cso1ky; 
+ C501 (kz 
, 


η 


+ C303 k; T Az + C501 ky; 


FAik;); 
ca (Ask; — А1К»); 


— ky); 


— ky); 


= kz); 


+ C303 ky + 2 + cso1 (ke — ki); 


МЗ Ава krus 2Αταν) ἘΠ 


УЗАва» + 2A7qy) + es 


z) + σι [cake + es (ky + Κε}]} 


С5 (Aida + А2ду) ; 


(Ад — Аза»); 
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T7; (55,2223, {021333}, (0.12 22), {Со 1 1), T; Centrosymmetric; without SOC 


Г; Rs; (ει + cok?) оо + сз [σι (kz — ky) ee) ; 
Re; (ει + eak?) оо + сз |σι (kz — ky) sed a) ; 
Rr; (ει + сә?) Ao + сз [V3As (kz — ky) + As (kz + Ку — 2k2)] + са (Askzky + Askskz + Arkykz); 
Rs; (ει + сә?) Ao + сз [V3As (kz — №) + As (kz + ky — 2k2)] + са (Алкак, + Ackakz + Arkykz); 
Ro; (ει + cək2) Ао + сз [V3As (kz — ky) + As (K2 + ky — 2k2)] + са (АаКьКу + Ackakz + Azkykz); 
Rio; (ει + ο”) Ao + сз [УЗА (he — ky) + As (ke + kç — 2k2)] + ca (Aakoky + Аве К: + Arkykz); 
X; Ro; (c cok? cakz) со + c403 ks κα; 
Ru; C100 + C202ky; 
Tao; (с Cok? сзк2) то + СдозК. К; 
Ria; C100 + с202Ку; 
L; (Re В}; с Гоо + сә (Гз,19» + Го,29у) + 9: (сзГ1,2 + Го); 
Ro; C100 + С20192; 
W; (Ria, Ria}; Гоо + єзГо, (ky + К.) — сзГз,2 (ky — К.) + [orkal 4,1 — taal o (ky — kz) + оог (ky + К.) + h.c]; 
A; Bs; (ει + c2ky + esk? + cak?) oo + csoik;k; + своз (k2 — К); 
A; Rs; (ει + с29:) σο — сз(034»+ — 019); 
Z; Hs; (οι + coke) со + c303ky + c402kz; 
Q; {Πι, Rs}; [а + сә (ky — Κε] oo + (e301 + c402) Κα + (6501 + C602) (ky + kz); 


202102.00016v1 


chinaXiv 


764 


Accidental degeneracies on high symmetry line 


A; (u) {R2}; оо (с 
{R1}, {Rs}; 
{Ri}, {Ва}; 
{Ri}, Uis); 
{R2}, {R3}; 
{R2}, {R4}; 
{R2}, {Rs}; 
Uis) {Ва}; 
{Rs}, {R5}; 
{Ra}, {R5}; 
{R1}, {R2}; 
{Ri}, {Rs}; 
{R2}, {R3}; 
{Ri}, {R2}; 
{ii} {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{R2}, (Ray; 
{Rs}, (Ray; 
{R2}, (Ray; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Ro}, {Rs}; 


+ coky) + сзозЁу; 
со (сі + ον) + c303ky; 
со (сі + ον) + сзозЁу; 
Ao (су + eaky) + (УЗА5 + Ав) сз, + ca (Aik; — Azka) ; 
со (ει + ον) + c303ky; 
со (сі + co ky) + сзозКу; 
Ao (ει + coky) + (УЗАь + As) сзКу + c4 (Aik, 4 
со (сі + ον) + сзозЁу; 
Ао (ει + coky) + (УЗАь + As) сзКу + ca (АоЁх 4 
Ao (су + c2ky) + (УЗАз + As) caky + 
со (ει + с24:) + 0303423 
Ao (οι + cəq ) + (V3As + As) caq; + са (Аде — 
Ао (οι + с24») + (V3As + As) єздє + ca (σας — 
со [οι + сә (Κα + ky) ое + ky); 
со [οι + ο) (ka + ky)] + сзоз (К + ky) + e501 (ke 
со [οι + сә (Κα + ky)] + сзоз (ke + μα + csoikz; 
oo [οι + ο) (k, + ky)] + сзоз (ke + Ки) + csoik;; 
со [οι + c2 (Κα + ky)] + сзоз (k; + ky) + e5601 (Ks 
oo [οι + c2 (Κα + ky)] + сзоз (ks + ky); 
со [οι + c2 (Κα + k;)] + сзоз (k; + kz) + eso1ky; 
oo [οι + сә (Κα + kz)] + сзоз (Κα + kz) + c501 (Κα 
со [ει + ο) (ka + k;)] + сзоз (k; + kz); 
oo [οι + ο) (ka + k;)] + сзоз (Κα + kz); 
со [ει + сә (k, + k;)] + сзоз (k; + kz) + ο5σι (Ks 
со [σι + сә (Κα + k;)] + сзоз (ke + К.) + cs01ky; 


— ky); 


— ky); 


—kz); 


—kz); 


H Ask); 


FAik;); 
ca (Ask; — А1К»); 


МЗ Ава krus 2Αταν) ἘΠ 


УЗАва» + 2A7qy) + es 


С5 (Aida + А2ду) ; 


(Ад — Аза»); 


202102.00016v1 


chinaXiv 


SG 229 


Ге; {S611000}, {0 |000}, {σ-|000Υ, {С2‹ |000}, 7; Centrosymmetric; without SOC 


σ 32.2. 92 
Г; Rs; (с + czk 2) oo + сз |o (κ k2) a (k2 ες 2k?) : 
2 2 

Re; (οι + cak®) oo + cs [σι (№ — №) + 20837992) | 

Ra; (c1 + es) Ao + es [УЗА (R — Kj) + As (KE + — 242)] + ca Ua 

Rs; (c + cok?) Ао + сз [V3As («2 k2) As (k k? 2k2)] ca (Агь К 

Во; (с + cok?) Ао + сз [V3As («2 к) Ав (k ko 2k2)] са (Аа К 

Rio; (ει + ck”) Ао + єз [V3As (K2 — k?) + Ав (κ + k2 — 2k2)] + ca (Aak;k 
Н; Rs; (ει + c2k2) со + сз |σι (kz — ky) ашм 

Re; (c + cok?) со + сз |σι (k2 ky) ee 2k?) 

Вт; (ει + cok”) Ao + сз [V3 As (k2 — k2) + Ав (k2 + k2 — 2k2)] + ca (Ак. К 

Ев; (αι + cok?) Ao + сз [УЗАь (k2 — k2) + Ав (А2 + k2 — 2k2)] + ca (Aak;k 

Ro; (δι + es) Ao + сз [УЗА (R — Kj) + As (KE + Kj — 242)] + ca (Aakoh 

Γιο; (с + cok?) Ао + сз [V3As (2 i) Ag (к2 ke 2k2)] ONT 
Р; Rs; (сл + cək2)oo + сз [σι (kå — ky) 4 РЕ. 

Ra; с1Ао + co ii Ask, + Aakz) ; 

Rs; σι Ао + о (A7 Ask, + A4k;) ; 


A; Rs; (e + coky + M + cak?) со + C501 К.К + C603 (k2 = k2) ᾽ 
A; Rs; (οι + сәд) со — сз(оз@ — 0144); 
Р; Rs; [ει + сә (Κα — ky + k;)] со +301 (ke + ky) + 


сзоз(ке —ky—2kz). 
V3 E 


+ Arkyke 
- Arkyke 
- Атк. 


- Arkyke 


- Arkyke 
- Arkyke 
- Arkyke 


y + Ackzk; 4 
y + Ackzk; 4 
y + Ackzk; 4 
y + Ackzkz 4 
y  Ackzk; 4 
y + Ackzkz 4 
y + Ackzk; 4 
y + Ackzkz 4 


- Arkykz 


) 
) 
) 
) 


) 
) 
) 
) 


, 
, 
$ 


2 


, 
, 
# 


2 


765 


202102.00016v1 


chinaXiv 


766 


Accidental degeneracies on high symmetry line 


E; {R1}, {R2}; 
{В}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 
; (y {R2}; 
Un) {Rs}; 
{Ri}, (Ray; 
{Ri}, {Rs}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, {Rs}; 
A; {R1}, {R2}; 
{R1}, {Rs}; 
{R2}, {Rs}; 
D; {Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ri}, {Ва}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{Rs}, {Ва}; 

G; {Ri}, {R2}; 

{R1}, {R3}; 
{Ri}, {Ва}; 
{R2}, {R3}; 
{Ra}, {Ва}; 
{Rs}, {Ва}; 
F; {R1}, {R2}; 
Uh). {Rs}; 


P 


{R2}, {R3}; 


oo [c1 + ο) (Κα 


kz; 
kz; 


6501 (Κα — ky); 


C501 (k; = ky) ; 


Е c4 (Arke + Ask); 


Е са (Aake + Aikz); 
r C4 (Ack: τα Αια) ; 


г C4 (Asqz = V3 Ава» F 2Αταν) 
г C4 (А5а» = V/3A4aq;. Не 2Αταν) 


+ ky) ( ky); 
со [οι + сә (Κα + ky)] + сзоз (k; + ky) 
со [c1 + сә (k, + ky)] + сзоз (k; + ky) + c501 
со [Οι + сә (k, + ky)| + сзоз (k; + ky) + c501 
со [σι + сә (Κα + ky)] + сзоз (k; + ky) 
со [οι + сә (Κα + ky)] + сзоз (k; + ky); 
со (сі + c2ky) + c303ky; 
со (сі + c2ky) + c303ky; 
со (ει + c2ky) + c303ky; 
Ao (e + caky) + (V3As + Ав) caky + ca (Aik; — Α2Κα}; 
со (c1 + c2ky) + c303ky; 
со (οι + c2ky) + c303ky; 
Ao (οι + caky) + (V3As + As) caky 4 
со (сі + c2ky) + c303ky; 
Ao (e + caky) + (V3As + As) caky 4 
Ао (ει + с2Ку) (УЗА As) c3ky 4 
со (ει + с29:) + ©зсзф»; 
Ao (ει + с2д:) + (V3A5 + As) caq; + 
Ао (ст + с24-) + (УЗАь + As) caq; 4 
со (ει + c2k;) + caosk;; 
oo (c1 + ΟΚ.) + c303kz + cso1 (Κα + ky); 
со (σι + cokz) + c303kz + c501 (ks — ky); 
со (σι + cokz) + c303kz + c501 (k; — ky); 
со (σι + cokz) + cg03kz + ορσι (ke + ky); 
со (су + cakz) + c303kz; 
со [су + c2 (Κα — Κυ)] + сзсз (k; — ky); 
со [σι + сә (Κα — k,,)] + сзсз (k; — ky) + e501 
со [c1 + сә (Κα — ἂφ)] + сзсз (k; — ky) + e501 
со [σι + сә (Κα — k,,)] + сзсз (k; — ky) + e501 
со [c1 + сә (Κα — k,,)] + сзсз (k; — ky) + e501 
со [οι + ο) (Κα — ky)] + сзсз (k; — Ки); 


со (οι + сәр») + сзозр»; 
Ao (οι 


сор:) + (V3As + As) (сз + capz) + es [( As 
C6 [(Αι = V3A2) Ῥα + (V3A1 + A2) Py] ; 
сор») + (V3As + As) (сз + capz) + cs |( As 


Ао (οι 


св [Аз (pz + V3py) + A1 (УЗр» — py)] ; 


+ cs (A1q« + Ахду); 
+ cs (Азд — Ач»); 


3 V3py) t 2A; (py = УЗр,)| E 


Γ V3py) +2Az7 (Dy = V3pz) | 1 
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SG 230 
Ге; {5611000}, {o2|4 40}, {σ-|503}, {Се |001}, T; Centrosymmetric; without SOC 
Г; Rs; (ex + с2К?) oo + сз |σι (kz — k3) πο ; 
Re; (ει + ουκ”) oo + сз |σι (kz — k3) ашы ы ; 
Rr; (ει + cok?) Ao + сз [УЗАв (kz — ky) + As (kz + ky — 2k2)] + са (A4kzky + Askzkz + Arkykz) ; 
Rs; (ει + ο”) Ao + сз [V3As (kz — ky) + As (kz + Ку — 2k2)] + ca (Алак. + Askzkz + Arkykz); 
Ro; (ει + cok”) Ao + сз [УЗАв (kz — ky) + As (kz + ky — 2k2)] + ca (Aaksky + Askzkz + Arkykz) ; 
Rio; (ει + ουκ”) Ao + es [V3As (k2 — ky) + As (k2 + k? — 2k2)] + ca (Aaksky + Ackskz + Arkykz) ; 
Н; Rr; οισο + c201 (kz — ky) (kz — К) (ky — К2); 
Uis, Во}; (ει + с?) Гоо + [oil o (92 — αὖ + 2V2qa q.) + 2019,3 (qa — Уа) + h.c] ; 
Ria; су$о,о + ο) (52,3 + S2, ky + 52,2) + сз (S3,7k2 + S3,4ky — 53,6); 
P; (Ho, Rio}; с1Го,о + [αι (G20 +0 — Гез + ig: +1) + h.c]; 
Rie; с1Го,о + (c2 — сз) (Гз 26, + Lai) + + {[2ic2 + (3 + Όσο) (μι — К„Г о) + [(3 — i)c2 + 4ic3] kal 4.3 + h.c.) ; 
N; Rs; C100 + C202 (kz + ky); 
Rao; C100 + C202 (Κα + Ку); 
A; Rs; (οι + coky + czk? + cak?) бо + C501krkz + C603 (Re — is 
A; Rs; (οι + с29:) со — сз(034» — 914); 
D; Rs; (οι + cokz) со + ο,σι (Κα — ky) + caos (Κα + Ку); 
G; Rs; [οι + со (kz — ky)] со + c301 (kz + ky) + cacsk;; 
Е; Re: от ο E 


Here, {4,9,9} = 


V3 


{ (1 + V3) Κα — 2k, + (V3 — 1) kz, (1 — V3) k, — 2k, 


(1+ /3)k;,,—2k+ — 2k, + 2k. }. 
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Accidental degeneracies on high symmetry line 


E; {Ri} {R2}; 
{R1}, {R3}; 
{Ri}, {Ra}; 
{R2}, {Rs}; 
{R2}, {R4}; 
Uis) (Ray; 

A; {Ri}, {R2}; 
{R1}, {Rs}; 
{Ri}, {Ra}; 
{Ri}, {Rs}; 
{Ro}, {Rs}; 
{R2}, {Ra}; 
{R2}, {Rs}; 
{Rs}, {Ва}; 
{Rs}, {Rs}; 
{Ra}, {R5}; 

А; {Ri}, {R2}; 
{Ri}, {Rs}; 
{R2}, {Rs}; 

F; {Ra}, (Ray; 
{Rs}, {Re}; 


{Ra}, {Re}; 


со [c1 + c2 (Κα + ky) (kz + ky) 
(ks + ky) (kz + ky) + cs01 (ke — ky); 
со [οι + ο) (ka + ky)] + сзоз (ke + Ки) + csoik;; 
(ks + ky) (= + ky) 
(ks + ky) (= + ky) 
(kz + ky) 


+ C501 k; 3 


+ сзоз (Κα +501 (kz — ky); 


со [οι + ο) (k, + ky)] + сзоз (К. 
со (сі + ον) + c303ky; 

со (сі + Coky) + c303ky; 

со (ει + ον) + сзозЁу; 

Ao (οι + с2Ку) + (УЗАь + As) esky + са (Aik; — Аз»); 
со (сі + ον) + сзозЁу; 

со (ει + ον) + c303ky; 

Ao (ει + coky) + (МЗА» + As) сзКу + c4 (Aik, + Ask); 
со (ει + ca ky) + сзозЁу; 
Ао (ει + coky) + (УЗА + As) сзКу + ca (Ask, + Aikz); 

Ао (ει + c2ky) + (V3As + As) сзКу + ca (Ask; — Aike); 

со (ει + с24-) + 0303423 

Ao (ει + с29:) (V3As + As) Сз + Сд (Asq« — УЗАвд + 2A7qy) + cs (Аз 4» + A2qy) ; 

Ао (ει + с29:) (УЗА + As) C3Qz + C4 (Аза — V3Asqe + 24:74.) + cs (Άρης — Ау); 

со (οι + с2р:) + сзозр;; 

Ao (ει + сэр.) + (УЗА + Ав) (сзр:) + ca [( As — V34s) (pe + V3py) + 24: (УЗр» — py)] + 

сь (А + V342) pz + (V341 — A2) py] 

Ао (са + сэр) + (V3As + As) (сз + caps) + cs [(As — УЗАв) (pe + V3py) + 2Ат (V3pe — py)] + 
ce [A2 (pe + V3py) + A1 (py — УЗр») | 


769 
S8. ENCYCLOPEDIA OF EMERGENT PARTICLES IN 3D CRYSTALS WITH SOC EFFECT 
A. The double-valued corepresentations of the 230 type-II MSGs and the essential degeneracies 
1. Notes to Sec. 58А 


(i) For each table in Sec. 88 A, the first two lines present the SG number, the BZ type, the generating elements of 
the type II MSG (translations are not included here), whether centrosymmetry is contained in the group and whether 
SOC is considered. 

(ii) Below the first two lines, the columns from left to right (separated by the semicolons) are the high-symmetry 
momentum k, the location of k [with respect to reciprocal vectors (91, 92, 93)], the generating elements of the little 
group at k (only point-group operators are presented and a full expression of each generating element can be found 
in Ref. [9] and in Sec. $5), the deduced corep of the little group at k, the dimension of the corep, the matrix 
representations of the generating elements, the species and the topological charge of the essential degeneracy. 

(iii) A correspondence between the notation of the corep used here (R;) and the band-representation notations 
can be found in Refs. [9, 10]. Moreover, Ref. [10] has established a SpaceGrouplrep package to analyze the band 
representation based on the notation of Ref. [9]. 


2. SG 1-10 
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SG 1 


Γι; {Ε|000}, 7; Non-Centrosymmetric; with SOC 


= πι πι = 


SG 2 


Γι {11000}, {51000}, 7; Centrosymmetric; with SOC 


Г; (000); L,E,T; {В2, Е}; 2; σο, --σο, --ἰσα; 
{Πι, Ra}; 2; --σο,--σο,--ἴσο; 
В; (400); LE,T; {R2, Πο}; 2; со, ^00, — i02; 
Uta, Ra}; 2; —00, —00, — i22; 
Е; (050); L,E,T; (Ro, Вз}; 2; оо, -σο, —io2; 
Uta, Ra}; 2; —00, —00, — i22; 
G; (005); LET: {R2, Πο}; 2; со, ^00, — i02; 
Uti, Ra}; 2; —00, —00, — i22; 


SG 3 


Ги; {С2.|000}, 7; Non-Centrosymmetric; with SOC 


zz 


000); Co, 7; (Rs, Ва}; 2; ἴση, -ἰσο; C-1 WP; 
y Ορ. ΤΙ (Ro, Ва}; 2; ἴσα, —i09; C-1 WP; 
10); Coz,T; {Β2, Ra}; 2; ἴσα, -ἰσο; C-1 WP; 
) 2 

2 


NIFI 
© 
о 


© 


; Cox T; (Ro, Ra}; 2; ἴσα, —402; C-1 WP; 


bAN*KD 
"PR 
° 
Nie 


; (055); Cos, T; (Ro, Ва}; 2; воз, --ἴσοι C-1 WP; 
; (303); Cos, T; (Fo, Ra}; 2; ἴσα, -ἴσο; C-1 WP; 
A; (550); C24, T; (Ra, Ra}; 2; ioa, —i02; C-1 WP; 
E; 211); Coz,T; (Ros, Ra}; 2; ісз, --ἴσοι C-1 WP; 
A; TZ; Co; Вә; 1; 4; 
Ra; 1; —t; 
V; BD; Cə; Re; 1; 4; 
Ra; 1; —ü 
W; УС; С; Ro; 1; 4; 
Ra; 1; =i; 
U; АЕ; Cos Re; 1; 4; 
Ra; l; =i; 
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SG 4 


Pm; (C24]002 }, T; Non-Centrosymmetric; with SOC 


Г; (000; Co,7; {Re, Ra}; 2; ἴσα, --ἴσοι C-1 WP; 1 
B; (100); Coz,T; {R2, Ra}; 2; ἦσα, --ὐσα; C-1 WP; 1 
Y; (050): Coz,T; {П2, Ra}; 2; ἦσα, —ioo; C-1 WP; 1 
Z; (002); C2z,E,T; {Rs, Rs}; 2; со, —00, —102; Р-М№лсре; 
(Hz, Rz); 2; --σο,--σο,--ἶσο; P-NSzcpg; 
C; (055); Co; E,T; (Hs, Rs}; 2; оо, —00, —102;  P-NSzopz; 
{ Вт, Rz); 2; --σο, ^00, -ἰσα; P-NSzcpg; 
D; (501); C», ВТ; (Rs, Rs}; 2; oo, —00, —io2; P-NSzcpe; 
{ Вт, Rz); 2; --σο,--σο,--ἶσο; P-NSzopzg; 
A; (440); Coz,T; {R2, Ra}; 2; ioa, -ἰσα; C-1 WP; 1 
E; (444); С...В,Т; {Rs, Rs}; 2; со, —00, —102; P-NSzcps; 
(Hz, Rz); 2; --σο,--σο,--ἶσο; P-NSzcps; 
A; TZ; Сәг; Ro; 1; i; 
Ra; l; —i; 
V; BD; Сәг; Ro; 1; 3; 
Ra; 1, —% 
И’; УС; Ca; Ro; 1; i; 
Ra; l; =i; 
U; AE; C35; Ro; 1; i; 
Ra; 1; —% 
SG 5 


Г; (C5,|000), T; Non-Centrosymmetric; with SOC 


Г; (000); Co; JT; {R2, Ra}; 2; ἴσα, —ю2; С- WP; 1 
А; (100) C2z,7; (Ra, Ra}; 2; із, -ἴσο; C-1 WP; 1 
Z; (011); Coz,T; (Ros, Ва}; 2; ἴσα, —102; C-1 WP; 1 
M; (433); Cz4,T; (Ra, Ra}; 2; ἰσο, -ἰσο; C-1 WP; 1 
І; (101); ЕТ; (Ra,Ra]); 2; --σο,--ἶσοι C-1 WP; 1 
V; (001); E,T; {Ro, Ro}; 2; --σο, -ἴσα; C-1 WP; 1 
A; TZ; Cos Ро; 1; ὦ 

Ra; 1; —i; 
U; AM; С»; Ro; 1; 4; 

Ra; 1; —5 
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SG 6 
Ги; {0:|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); 0,7; {R2, Ra}; 2; io3, –ісә; P-WNL; 
В; (400); 94,7; {В», Ra}; 2; ios,—io2; P-WNL; 
У; (020); σετ; {Π2, Ra}; 2; ἰσα, —402; P-WNL; 
Z; (005); σετ: {Re, Ra}; 2; ἴσα, --ἴσοι P-WNL; 
С; (044); o7; {R2, Ва}; 2; i3, -ἰσα; P-WNL; 
D; (101); 02,7; {R2, Ва}; 2; ica, -ἴσα; P-WNL; 
A; (440); 02,7; {2, Ва}; 2; ἴσα, —402; P-WNL; 
Е; (325); 2:7; (Ra, Ra}; 2; ἰσα, —i02; P-WNL; 
A; ГИ; E,Toz; Ro; 1; —1,1; 

V; BD; ЕЛо.; Ro; 1; —1,1; 

W; YC; E,To:z; Ro; 1; —1, 1; 

U; AE; E,Toz; Ro; 1; —1, 1; 

SG 7 


chinaXiv 


Pm; {0.1500}, 7; Non-Centrosymmetric; with SOC 


Г; (000); σ..Τ; {Re, Ra}; 
B; (100); c4, E,T; (Hs, Rs}; 
{R7, Rr}; 


; 103, —1023 P-WNL; 
+ 00, —00, —102; P-WNLəpp; 


; —00, —00, —102; P-WNLpp; 


У; (050); 0,7; (Ra, Ra}; 2; ics,—io2; P-WNL; 
Z; (001); 0;,7; {В2, Ra}; 2; ἴσα, -ἰσο; P-WNL; 
C; 011); 05,7; {Ro, Ra}; 2; ісз, --ὐσα; P-WNL; 
D; 101); c, E T; (Hs, Rs}; ; со, —00, —102;: P-WNLBgbp; 


А; ($50); o; E,T; (Rs, Rs}; 

Ut, Rr}; 

Е; (555); o, E,T; (Bs, Rs}; 
{Rr, Rr}; 

A; TZ; E,Toz; Ro; 

V; BD; E,To:; {Π2, R>); 

W; YC; E Toz; Ro; 

U; AE; £,Toz; {Re, Ro}; 


; со, —00, —102; P-WNLag; 


; —00, —00, —102; P-WNLAE; 


; со, —00, —102; P-WNLarg; 


; —00, —00, —102; P-WNLAE; 
ΠΣ 

; —00, -ἰσα; WNL; π 
; 1.1; 


2 
2 
2 
2 
2 
2 
2 
(Rz, Вт}; 2; --σο,--σο, -ἰσα; P-WNNLnpp; 
2 
2 
2 
2 
1 
2 
1 
2; —00, —102; WNL; π 
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SG 8 
I5: {0.[000}, T; Non-Centrosymmetric; with SOC 


I; (000; 6.7; {Β1, Ra}; 2; ics,—io2; P-WNL; 
A; (100); 05,71; {R2, Ra}; 2; io3,-io2; P-WNL; 
Z; (011); о,Т; {Β2, Ва}; 2; ἴσα, -ἰσα; P-WNL; 
М; (111); 02,7; {Β2, Ва}; 2; ἴσα, -ἰσα; P-WNL; 
L; (202); ET; {R2, R2); 2; --σο, -ἰσα; С-1 WP; 1 
V; (002); ЕТ; {А,В}; 2; —co,—io2; C-1 WP; 1 
A; TZ; E,Toz; Ro; 1; —1,1; 

U; AM; E,To:; Ro; 1; —1,1; 

SG 9 


T; {0.1200}, 7; Non-Centrosymmetric; with SOC 


Г; (000; 02,7; {R2, Ra}; 2; ἴσα, —i02; P-WNL; 

A; (400); 057; {Ri, Ri}; 2; со, іо; P-WNLawm; 
(Fs, Ёз}; 2; --σο, —io2; P-WNLAw; 

2; (011); 02,7; (Ra, Ra}; 2; ios, —ioz; P-WNL; 

М; (111); 02,7; {Ri, Ri}; 2; со, —io2; P-WNLaAw; 
(Fs, Ез}; 2; --σο, —io2; P-WNLAw; 

L; (101); E,T; {В>, R2}; 2; -σο, -ἴσα; C-1 WP; 1 

V; (002); ЕТ; {Р, R2}; 2; —co,—ic2; C-1 WP; 1 

A; TZ; ETo;; Ro; 1; —1,1; 

U; AM; ЕЁ/То„; {R2, Βα}; 2; --σο, -ἰσα; WNL; π 
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SG 10 


Tm; {С2.|000}, {1000}, 7; Centrosymmetric; with SOC 


Г; 


(000); 
(100); 


(050); 


Cs, 1 T; (Ro, Ra}; 
Uto, Rs}; 
Coz,HT; (Ro, Ra}; 
Uto, Rs}; 
Coz,I,T; (Ro, Ra}; 
Uto, Rs}; 
Coz,I,T; (Ro, Ra}; 
Uto, Rs}; 


ΟΙ ΤΙ {Π2, Ra}; 


{Re, Rs}; 


; ΟΙ ΤΙ {Π2, Ra}; 


(Rs, Rs}; 


; Coz,I,T; {Π2, Ra}; 


{Re, Rs}; 


; Coz,I,T; (Hs, Ra}; 


Uto, Rs}; 
Coz, IT; {Πο, Ra}; 
Co, IT; {R2, Ra}; 
Coz, IT; {Πο, Ra}; 
Coz IT; {Re, Ra}; 


103, 00, —1023 
103, —00, —102; 
103,00, —1023 
103, —00, —102; 
103,00, —1023 
103, —00, —102; 
103,00, —1023 
103, —00, —102; 
103,00, —102; 
103, —00, —102; 
103,00, —1023 
103, —00, —102; 
103,00, —1023 
103, —00, —102; 
103,00, —102; 


103, —00; -ἰσα; 


103, —102; 
103, —102; 
103, —102; 
103, —102; 
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3. SG 11-20 


SG 11 
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Dm; {C2z|004}, {1002 }, 7; Centrosymmetric; with SOC 


Г; (000; С:,1,7; {Re, Ва}; 2; ἴσα, σο, --ἰσα; 

(Rs, Rs}; 2; ἶσα, —00, — i02; 
B; (100); Coz1,T;  {Ro, Ra}; 2; ἴσα, со, —102; 

(Rs, Rs}; 2; ἶσα, —00, — i02; 
Y; (020); Coz,HT;  {Ro, Ra}; 2; ἴσα, со, --ἴσα; 

(Rs, Rs}; 2; ἶσα, —00, — i02; 
Z; (001); Co,,E,I,T; { Во, Ro}; 4; Гол, -Γοο,Γο3,1Γ20; DP; 0 
C; (011); Co,,E,I,T; (Ro, Ro}; 4; Гол, —Го,о, Toa, i 2,0; DP; 0 
D; (101); Coz,E,H,/T; (Ro, Ro); 4; Гол, —Го,о, Fo,3, iT 2,5; DP; 0 
A; (440); С.Л; {Re, Ra}; 2; 103,00, —102; 

(Ro, Rs}; 2; ἰσα, --σο, —io2; 
E; (iil) Coz,E,1,T; (Ro, Ro}; 4; Гол, —Го,о, Го,з, 2,0; DP; 0 
A; TZ; Coz IT; (Ho, Ra}; 2; 103, --ἴσοι 
у; BD; С.Т; { В2, Ra}; 2; ἴσα, —102; 
W; УС; Coz IT; { В2, Ra}; 2; ἴσα, —102; 
U; ΔΕ; Coz IT; { В2, Ra}; 2; ἴσα, —io2; 


SG 12 


chinaXiv 


Г; {С5.|000}, {11000}, 7; Centrosymmetric; with SOC 


Г; (000); C»,1,T; {R2, Ва}; 2; ἴσα, σο, --σο; 
(Ho, Ra); 2; 103, --σο, —io2; 
А; (100); Caz,I,T; (Ra, Ва}; 2; ἴσα, со, —iG2; 
(Re, Rs}; 2; ἶσα, —00, —t02; 
Z; (011); С.Т; (Ros, Ra}; 2; ἴσα, σο, —io2; 
(io, Rs}; 2; σα, --σο, —io2; 
М; (111); С». Г.Т; (Ro, Ва}; 2; воз, 00, —i02; 
(io, Rs}; 2; σα, --σο, --ἴσοι 
Г; (101); LET; (R»,Ha); 2; σο, --σο, --ἴσο; 
(Fa, Ra}; 2; --σο,--σο, -ἰσα; 
V; (005); 1,2,7; {R2, R2}; 2; σο,--σο, -ἴσο; 
(Fa, Ra}; 2; --σο,--σο, — i02; 
А; TZ; Coz,IT; {[2, Ra}; 2; ἴσα, --ἰσο; 
U; AM; C22,JT; {Re, Ra}; 2; ἴσα, -ἰσα; 
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SG 13 


Pm; {C2z|000}, {1200}, 7; Centrosymmetric; with SOC 
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I; (000; Co,4LT; (Ha, Ra}; 2; 103, 00, —i02; 

(Ho, Ra); 2; σα, --σο, --ἴσοι 
B; (100); 9;,E,1/T; (Ho, Во}; 4; Гол, —Го,о, Го,з, іГо,о; DP; 0 
Y; (040); C22,1,7; (H5, Ra}; 2; 103,00, —102; 

(Rs, Rs}; 2; ἶσα, --σο, —t02; 
Z; (004); Cs; IT; {R2, Ra}; 2; io3, 00, --ἴσοι 

(Rs, Rs}; 2; i03, --σο, —t02; 
C; (055); Coz IT; {R2, Ra}; 2; i03, 00, --ἶσο; 

(Ro, Ra); 2; ісз, --σο, —i02; 
D; (105); о.,Е Л; (Ho, Ro}; 4; Гол, —Го,о, Toa, iT2,0; DP; 0 
А; (440); oz,L,1,T; (Ro, Ro}; 4; Гол, —Го,о, Го,з, iT2,0; ОР; 0 
Е; (525); e, E,L,T; (Ro, Во}; 4; Гол, —Го,о, Το, iT2,0; DP; 0 
A; TZ; СТ, {[2, Ra}; 2; ἴσα, —ісә; 
V; BD Co, IT; {Re, R2}; 2; ἴσο, --ἶσο; 

(Ra, Ra}; 2; --ἶσο, --ἴσοι 
W; УС; СТ, {Πο, Ra}; 2; ἴσα, -ἰσο; 
U; АЕ; СТ, {R2, R2}; 2; ἴσο, —io2; 

(Fa, Ra}; 2; --ἶσο, —102; 
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SG 14 


Ги; {00.005}, {|101}, T; Centrosymmetric; with SOC 


I; (000; С»,,2,7; (Ha, Ra}; 
186, Rs}; 
В; (100); 9;.E,LT; {Ro, Ro}; 
Y; (020); СТТ; Ҷ{Рә, Ra}; 
186, Rs}; 


; 103,00, —1023 

; 103, —00, —1023 

; Гол, —Го,о, Го,з, iD2,0; DP; 0 
; 103,00, —1023 


; 103, —00, —102; 


2 
2 
4 
2 
2 
2; (003); Co, E,I,7; (Ro, Ro}; 4; Гол, —Го,о, Го,з,іГ2,0; DP; 0 
С; (022); Ca4E,L,T; (Ro, Ro}; 4; Гол, —Го,о, Го,з,іГ2,0; DP; 0 
D; (101); С.Т; {Πι, Γι}; 2; σο,σο,--ἶσο; 
(Rs, Ёз}; 2; —00, со, —io2; 
(Hs, Rs}; 2; σο,--σο, —102; 
{Пт, Вт}; 2; —00, —00, — i02; 
А; (440); о..ЕЛ,Т; {Ro, Во}; 4; Гол, —Го,о, Го,з, iL 2,0; DP; 0 
E; (222); С.Л; {Ri, Ri}; 2; 00,00, –ісә; 
Uis, Ёз}; 2; —00, со, —io2; 
(Rs, Rs}; 2; оо, —00, — i02; 
(Rz, Rz); 2; --σο, —00, —iG2; 
A; TZ; ΙΤ: (Ho, Ra}; 2; 103, --ἴσοι 
V; BD; C» IT; {R2, Πο}; 2; 100, — i02; 
{ Ва, Ra}; 2; --ἶσο, —i02; 
W; УС; C»;,IT; {Π2, Ra}; 2; i03, — i02; 
U; AE; Coz, IT; {R2, Πο}; 2; 100, --ἴσοι 
(Ra, Ra}; 2; --ἶσο, —i02; 


SG 15 


Го; {02.000}, {11300}, 7; Centrosymmetric; with SOC 


I; (000; С:,1,7; {В2, Ra}; 
(Rs, Rs}; 

А; (400); o2,2,1,T; (Bo, Ro}; 
Z; (011); Cazt,7; {R2, Ra}; 
186, Rs}; 


; 103,00, —1023 

; 103, —00, —109; 

; Гол, —Го,о, Го,з, iD2,0; DP; 0 
; 103,00, —1023 


; 103, —00; —102; 


М; (224), o2z,E,1,T; (Ro, Ro); 4; Гол, —Го,о, Го,з, 2,0; DP; 0 
L; (101); 

(Ra, Ra}; 2; --σο,--σο, -ἰσα; 
V; (005); LET; — (Ra, R2}; 2; σο, --σο,--ἶσοι 


{ Ра, Ra}; 
A; TZ; Co, IT; {В2, Ra}; 
U; АМ; Ο.Τ: {Ro, Вә}; 
{Ra, Ra}; 


; —00, —00; --ἴσοι 
; σα, —102; 
; 100, — 102; 


2 
2 
4 
2 
2 
4 
; ТЕТ; (Ra Ra] 2; σο,--σο,--ἶσο; 
2 
2 
2 
2 
2 
2 


; —100, —102; 
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SG 16 


Го; {C2z|000}, {C2y|000}, 7; Non-Centrosymmetric; with SOC 


La Za 


$ bs 
> 
t 


Y 


о 
о 


юн 


© 

мін 

о 
Nee чене Шве. 


— — — — — — — — 
NIHI кҥн! NIE! © 
NIF οι Ф МН 
οἱ. © NIH NIB 


= = x 


ue 


UR; 


ZT; 


DX; 


YS; 


TR; 


ZU; 


TZ; 


; УТ; 


; SR; 


XU; 


Coy, T Cox; 


Coy, T Cox; 


Coy, T Cox; 


Coy, T Cox; 


Cox УТ Caz; 


Cox УТ Caz; 


Cox ,T Coz; 


Cox УТ Caz; 


Co, ,T Caz; 


Co, Caz; 


Co, Caz; 


Cs, ,T Caz; 


; Rs; 
; Rs; 
; Rs; 
; Rs; 
; C22,C2y,T; 
; CozCoy,T; 
$ CozCoy,T; 
ο ο ης 


Rs; 
Rs; 
Rs; 
Rs; 
Ro; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ra; 
Ra; 


; 102,101, —102; 


102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 


102,101, —102; 


; 102,101, —1023 


102,101, —102; 
i l; 
—1, 1; 
i l; 
—1, 1; 
5l; 
— 1; 
i 1; 
—1, 1; 
5l; 
—1, 1; 
5l; 
— 1; 
i l; 
— 1; 
i l; 
—1, 1; 
i l; 
—1, 1; 
$, 1; 
— 1; 
il; 
—1, 1; 
5l; 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


к πι πι = π: = = ы 
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SG 17 


Го; {C2z|005}, (C2,|000), 7; Non-Centrosymmetric; with SOC 


~ 


мін. NIE 


νι” © 
SS 


НН 


= ч < 
зан 


= N 
яя 


YS; 


TR; 
ZU; 
TZ; 


; УТ; 


; SR; 


XU; 


; Co, Оу, T; 


г Coz,C»y,T ; 


E Coz,C»y,T ; 
; Coz,C»oy,T ; 


Су, T Cox; 
Су, T Cox; 
Coy, T Cox; 
Coy, T Cox; 
Сэ», T Coz; 
Ου, Coz; 
C», ,E,T C22; 
C», ,E,T C22; 
Cs, ,T Caz; 
Co, ,T Caz; 


Co, Caz; 


Co, T Caz; 


(Rs, Re}; 
(iz, Rs}; 
Uis, Re}; 
(iz, Rs}; 
{55, Re}; 
(iz, Rs}; 
Rs; 

{ Rs, Re}; 
{ Rr, Rs}; 
Ro; 

Ra; 


102,101, —102; 
102,101, —102; 
102,101, —102; 
—d0,103, —1023 
00, —103, —102; 
—d0,103, —1023 
00, —103, —102; 
—d0,103, —1023 
00, —103, —102; 
102,101, —102; 
—d0,103, --ἰσα; 
00, —103, —102; 
1, 1; 

—4, 1; 

i, l; 

—4, 1; 

103,01; 
103,013 

1,1; 

—1,1; 

1,1; 

—1,1; 

—103, —09, —1023 
—103, --σο, —1023 
a, 1; 

—4, 1; 

1.15 

—4, 1; 

1,1; 

—i,1; 

a, 1; 


C-1 WP; 
C-1 WP; 
C-1 WP; 
P-NS8zuTR; 
P-NSzurr; 
P-NS8zuTR; 
P-NSzurr; 
P-NSzurn; 
P-NSzurn; 
C-1 WP; 
P-NSzurr; 
P-NSzurr; 


L-NSzurr; 
L-NSzurr; 


L-NSzurr; 
L-NSzurr; 


1 
1 
1 
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SG 18 


Го; {C22|000}, (C2,|3 30), 7; Non-Centrosymmetric; with SOC 


Г; 


(000); 


— 


~ 
NIHI tol! 
NIE мін 


£ d 
мін ©, 


N 
ΒΒ 


DX; 
YS; 
TR; 


ZU; 


TZ; 


“ҮТ: 
; SR; 


XU; 


ο  Οὤψ T; 
ο ο T; 


Cox Coz E 


Coz,C»y,T ; 


; Cox ,C»z,T ; 


; C»y,C2z,T ; 


5 C»z,Cos,T ; 
5 C»z,Cos,T ; 


Coy, T Cox; 
Coy ET Cox; 
Coy ET Cos; 
Coy, T Cox; 
Cos, T Caz; 
C», ,E,T Сэ»; 
C», ,E,T C22; 
Ου, Coz; 


Co, ,T Caz; 


C»z,T Caz; 
Co, T Caz; 


Co, T Caz; 


Rs; 

Uis, Re}; 
{R7, Rs}; 
(Rs, Re}; 
{R7, Rs}; 
Rs; 

{Rs, Re}; 
{R7, Rs}; 
{Rs, Re}; 
{R7, Rs}; 
{Ro, Ro}; 
{Ro, Ro}; 
Ra; 

Ra; 

{Rs, Rr}; 
{56, Rr}; 
Ra; 


Ra; 
{Rs, Rr}; 
(Rs, Rr}; 
Ro; 


102,101, —102; 

— 00,103, —102; 
00, —103, —102; 
— 00,103, —102; 
00, —103, —102; 
102,101, —102; 

— 00,103, —102; 
00, —103, —102; 
— 00,103, --ἴσο; 
00, —103, —102; 
Го,з, Гол, —Г21; 
Го,з, Гол, —Гэ,1; 
1,1; 

—i,1; 

—103, --σο, —102; 
—103, --σο, —102; 
1,1; 

—1,1; 

i,1; 

—i,1; 

103, —90, 013 
103, —00, 01; 

i, l; 

—i, 1; 

i, l; 

—i, l; 

103,01; 

100, —102; 

—100, —102; 


103, —102; 


C-1 WP; 
P-NSyrsn; 
P-NSyrsn; 
P-NSxusn; 
P-NSxusn; 
C-1 WP; 
P-NSxusn; 
P-NSxusn; 
P-NSyrsn; 
P-NSyrsn; 
C-2 DP; 
C-2 DP; 


L-N8xvsn; 
L-N8xvsn; 


L-NSyrspr; 
L-NSy rsp; 


L-NSyrspr; 
L-NSs; 
L-NSs; 
L-NSxusn; 


1 
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Го; {C22|404}, {2,1220}, T; Non-Centrosymmetric; with SOC 


Г; (000); C2z,Coy,7; Rs; 2; 102,101, —102; C-1 WP; 1 
Y; (100); Coy,Coz,T; {[5, Re}; 2; --σο, σα, —ісә; P-NSysrn; 
(Rz, Πε}; 2; со, —103, —i02; P-NSy srr; 
X; (010); Co.,C2,,7; {Е5, Re}; 2; --σο, ίσα, --ἰσα; P-NSxvsn; 
(Rz, Πε}; 2; со, —103, —i02; P-NSxusn; 
2; (005); Co;,Coy,T; {[5, Ro); 2; --σο, ἴσα, —io2; P-NSzurr; 
{Пт, Rs}; 2; оо, — i03, —t02; P-NSzurr; 
U; (052); Сәу,Сә:,7; {[0, Ro}; 4; 1Гоз,Гол, Τι | С-2 DP; 
T; (403); Cos,Cay/T; — (Ho, Ro}; 4; #Го,з, Гол, Toa; C-2 DP; 
S; (210); Coz,Cos,T; — (Ro, Ro}; 4; Гоз, Гол, Toa; 0-2 DP; 
В; (211); ο το ,E,T ; (Re, Re}; 2; σο, σο, --σο, --ἰσα; P-NSs; 
(Rz, Rz); 2; со, —00, —00, —102; Р-М№8; 
(Ha, Rs}; 2; —00, со, —00, —i02; Р-М№8; 
(Ho, Ro); 2; --σο,--σο,--σο,--ἶσο; P-NSs; 
A; TY; Coy, T Cox; Ro; 1; 2.1: 
Ra; 1; —7,1; 
D; XS; Ca, E,TCəz; (Hs, Rz); 2: —io3, --σο, —io2; L-NSxusn; 
Р; UR; СЕТ 2; (Hs, Rs}; 2; —100, —00, --σα; L-NSs; 
(Rz, Rz); 2; 100, —00, —i02; L-NSs; 
B; ZT; Ομ Τό — (Ha, Ra}; 2; 40з, 01; P-NSzumcR; 
X; DX; Cos, T Caz; Ro; 1; ¿,1; 
Ra; 1; —7,1; 
C; YS; Cox,T Coz; {Π2, R4); 2; 103, 01; P-NSysTn; 
E; TR; C», ,E,T C22; {Rs, Rs}; 2; --ἰσο, --σο, — i02; L-NSs; 
(Rz, R7}; 2; 100, —00, — i02; L-NSs; 
A; ZU; C», ,E,T C22; (R5, Вт}; 2; --ἰσα, --σο, — i02; P-NSzurr; 
A; TZ; CozTCaos; Вә; 1; 41; 
Ra; 1: 2,1; 
Н; УТ; Cx,Ë,T О; (Bs, Rr}; 2; іоз, —00,01; P-NSy srr; 
Q; SR; C»4,E,T Cos; (Hs, Rs}; 2; 100, --σο, —i02; L-NSs; 
(Rz, Rz); 2; --ἰσο, --σο, —i02; L-NSs; 
G XU; Coz,T Coz; (Ro, Ra}; 2; ἴσα, --ἶσο; L-NSxvsn; 
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Го; {00-|004}, {C2y|003}, 7; Non-Centrosymmetric; with SOC 


Г; (000); 


Coz,Coy,T ; 


Ys (1 10); Сә.,Сәу,Т; 


2; (003); 


Я hi xs 
T; (333); 


5; (050); Co4T; 
В; (011); С>.,Е,Т; 


Н; УТ; 


D; SR; 


A; ZT; 
XN. ГҮ; 


A; ГА; 
B; ZB; 
G; TG; 


F; YF; 


E; TE; 
C; YC; 


Co, T Caz; 


C2z,7 Caz; 


ο 


Cox T Caz; 
Cox УТ Caz; 


Су, T Cox; 
Cy, E T Con; 
C», T Cos; 


Coy, T Cox; 


Cox ,T Caz; 
Cox УТ Caz; 


Rs; 
Rs; 
{Rs, Re}; 
Ut, Rs}; 
{Rs, Re}; 
{R7, Rs}; 
Uta, Ra}; 
Uis, Rs}; 
Uts, Rr}; 
Ro; 
Ra; 


Ra; 
{Rs, Rr}; 
{Rs, Rr}; 
Ro; 
Ra; 
{R2, Ra}; 
Ro; 
Ra; 


102,101, —102; 
102,101, —102; 
— 00,103, —102; 
00, —103, —102; 
— 00,103, —102; 
00, —103, —102; 
103, —102; 
σο,--σο,--ἴσο; 
—00, —00, —102; 
i, l; 

—i,1; 

1,1; 

—i,1; 

i; 

—i; 

103, —102; 

i, l; 

—i, 1; 

1,1; 

—i,1; 

—103, —00, 01; 
—103, —00, 01; 
i, l; 

—i, 1; 

103, —109; 

1; 1; 


C-1 WP; 
C-1 WP; 
P-NSzrn; 
P-NSzrn; 
P-NSzrr; 
P-NSzrr; 
C-1 WP; 
P-NSzrr; 
P-NSzrr; 


L-NSzmn; 


L-NSzrr; 
L-NSzrr; 


L-NSzrr; 


1 
1 
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4. SG 21-30 


SG 21 


I^: {С5.[000}, (C5,|000), 7; Non-Centrosymmetric; with SOC 


Г; (000); Co,,Coy,7; Bs; 2; 402,401, -ἴσο; C-1 WP; 1 
Y; (550); Cas Cy, T; Rs; 2; 193,101, —ioz2; С-1 WP; 1 
7; (001); Coz,C2y,T; Rs; 2; 102,101, —to2; С-1 WP; 1 
T; (555); Cos Cny,T; Rs; 2; 102,401, -ἴσα; C-1 WP; 1 
5; (050); Co4T; — (Ha Ra}; 2; ἶση,--ἶσοι С-1 WP; 1 
В; (055); CooT; — (Ro Ra}; 2; ἶση,-ἶσοι С-1 WP; 1 
A; TZ; C22,T Cos; Ro; 1; il; 

Ra; 11—81; 
H; УТ; Сә:,ТСэз; Πο; 1; 5l 

Ra; 1545 
D; SR; Сәг; Ra; 1; z; 

Ra; 1; —2; 
A; ZT; Сэһ,Т C22; Ra; 1; il; 

Ra; 1; —i, 1; 
У; ГҮ; Сэһ,Т C22; Бә; 1; il; 

Ra; 1; —i, 1; 
A; TA; Coy, T Cox; Ro; 1; 4,1; 

Ва; 11—51; 
B; ZB; Coy,T Cos; Ro; 1; 2,1; 

Ra; 1; —¿,1; 
G; TG; Coy,T C20; Ro; 1; 7,1; 

Ra; 1; —i 1; 
Е; YF; Coy,T Cos; Ro; 1; 2,1; 

Ra; 1; =i 1; 
Е; ТЕ;  CosTCozs Ro; 1; 41; 

Ra; 1; —¿, 1; 
C; YG; Cox, T Сә; Ra; 1; 7,1; 

Ra; 1; —ül; 
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T'£; {C22|000}, {C2y|000}, T; Non-Centrosymmetric; with SOC 


Г; (000; C>,Cə;T; Rs: 2; 402,401, —io2; C-1 WP; 1 
Y: (011); C22,Cay,T; Rs; 2; 102,101, —02; C-1 WP; 1 
X; (101); C2z,Cay,T; Rs; 2; 102,001, —02; C-1 WP; 1 
Z; (110);  Co4,C2,,7; Rs; 2; i02, i01, —102; C-1 WP; 1 
L; (100); E,T; (H5, R2}; 2; --σο, --ἰσα; C-1 WP; 1 
A; PZ/TA; Co,T Cos; Πο; l; 5l 
Ra; 1; τί, 1; 
С; XG/XY; C», Τό: Hs; 1; 4,1; 
Ra; 1; τί, 1; 
H; YH/YX; C>;,T Cox; Ro; 1; 2,1; 
Ra; 1; τί, 1; 
Q; ZQ; ο T Cox; Во; 1; ¿,1; 
Ra; 1; =i 1; 
У; ГХ/ГУ; Сә„,7 C22; Hs; 1; il; 
Ra; 1-51 
С; YC/YZ; Cos/T Coz; Ro; 1; 2,1; 
Ra; 1; —2,1,; 
А; ZA/ZY; Co22,TC2z; Ro; 1; 4,1; 
Ra; 1; —5l 
U; XU; Cos, T C22; Ro; 1; 7,1; 
Ra; 1; —2,1,; 
A; ГУ/ГА; Coy,T Cos; Ro; 1; ¿,1; 
Ва; 1; τὸ Ὁ 
D; XD/XZ; Coy/T Cos; Ro; 1; 4,1; 
Ва; 1; —1,1; 
B; ZB/ZX; Coy/TCos; Ro; 1; à1; 
Ва; 1; —i, Ὁ 
R; YR; Coy, T Cos; Ra; 1; 2,1; 
Ra; 1; —i, 1; 
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SG 23 


Го; {02.000}, {C2,|000}, 7; Non-Centrosymmetric; with SOC 


Q; 


Aw NIF Nie NIH NIe 
AIH] ык © 
ei © м 

x<. A 


У 
> 
р 
5 
ра 


> 
О 


; ГА/ГХ; 


XU; 


RW; 


C2z,Coy,T; 
C2z,Coy,T; 


C»y;T ; 
Cas ,T; 
С.Т; 
ο κο 


; Coz ‚Т Cos; 


Coz T Cos; 


Coz; 


Cox T Caz; 


Cos T Caz; 


Cox; 


Coy,T Cox; 


Coy, T Cox; 


Cry; 


Rs; 
Rs; 
{ Ra, Ra}; 
(iz, Ra}; 
{ Ra, Ra}; 
Rs; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 
Ro; 
Ra; 


= ко юы = π: = π: = =< кюк π: кы ы πι π: ы π: ку ο мо ο ο ο ο 


102,101, —102; C-1 WP; 
102,101, —102; C-1 WP; 


103, —102; 
103, —i02; 
ἶσα, —102; 
102,101; 
i, 1; 

—i, 1; 

i, 1; 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


= πι πι = πι ы 
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SG 24 


Г"; {C22|402}, {C2y|440}, T; Non-Centrosymmetric; with SOC 


T; (000); ο ο Bs; 2; 102,101, -ἴσο; С-1 WP; 1 
X; (111); Coz,C2y,T; Rs; 2; 102,101, —io2; C-1 WP; 1 
В; (200); СТ; — (Ro Ra}; 2; ios,—i05; С-1 WP; 1 
S; (404); Cas ,T; (Ro, Ra}; 2; ἶσα, — i02; C-1 WP; 1 
T; (110); С.Т; (Ro, Ra}; 2; ἶσα, — i02; C-1 WP; 1 
W; (222); Co;,Coy; R; 1; 1,1; 

Ro; 1; 1,—1; 

Fia; 1; —L1; 

Ва; 1; —1,—1; 
A; ГА/ГХ; Co, T Cəx; Ro; 1; id; 

Ra; 1-51; 
G; XG; C2z,T Cos; Во; 1; τὸ, 1; 

Ва; 1; 2,1; 
Р; TW; C34, E; Rs; 1; „= 

Rr; 1; 4—1; 
X; ГУ/ГХ; Сә,,Т Сәг; Hs; 1; 2,1; 

Ra; 1; =i 1; 
Е; ХЕ; ο κο Во, 1; τό, 1; 

Ва; 1; 2,1; 
D; SW; Cos, E; Rs; 1; i —1; 

Rr; 1; —i,—1; 
A; ГА/ГХ; Cs; T Cos; Ro; 1; id; 

Ra; 1; —1,1; 
U; XU; Coy,T Cos; Ra; 1; 1; 

Ra; 1; —1,1; 
Q; RW; Cay, E; Rs; 1; —%,—1; 

Rr; 1; 4—1; 
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SG 25 


Го; {C2z|000}, {o,|000}, 7; Non-Centrosymmetric; with SOC 


HOS Za 


$ bs 
> 
t 


Y 


ыы 


— — — — -- — 
ως C C C 
NIE NIE © NIF C юе 
о 
A MIA Am 


wie © NIH wie 


Ue 


UR; 


ZT; 


TX; 


YS; 


TR; 


ZU; 


TZ; 


; YT: 


SR; 
XU; 


C22,0y,T; 
C22,0y,;,T; 
C22,0y,T; 
C22,0y,T; 
Coz,0y,T; 
Cozy, T; 
Cozy, T; 
Cozy, T; 
02,1 C2z; 


72,1 C22; 
02,1 C22; 
72,1 C22; 
Oy; T Ox; 
Oy; T Ox; 
бу, T Ox; 
бу, T Ox; 
C52,8y; 
ο ‚оу; 


C252,0y; 


C252,0y; 


Rs; 
Rs; 
Rs; 
Rs; 
Rs; 
Rs; 
Rs; 
Rs; 
Ro; 
Ru; 
Ro; 
Ra; 
Ro; 
Ra; 
FH»; 
Ra; 


; 102,101, —102; 


102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 


102,101, —102; 


102,101, —102; 
$, 1; 

—1, 1; 

$, 1; 

—1, 1; 

$, 1; 

—1, 1; 

$, 1; 

—1, 1; 

$, 1; 

—1, 1; 

$, 1; 

—1, 1; 

$, 1; 

—1, 1; 

$, 1; 

—1, 1; 
102,101; 
102, 1013 
102,101; 


102,101; 


P-WNLrz; 
P-WNLyr; 
P-WNLxu; 
P-WNLrz; 
P-WNLxu; 
P-WNLyr; 
P-WNLsn; 
P-WNLsn; 


WNL; 
WNL; 
WNL; 
WNL; 
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SG 26 


Го; {C22|004}, {0,100 }, 7; Non-Centrosymmetric; with SOC 


РФ са 22 


$ bs 
> 
t 


Y 


о 
о 


|= 


σι Oona л л х Π 
о 
мін 
о 
ενα ναό 


мы кҥн! NIE! © 
юке VIF Ф Nir 


wie © NH wie 


© 


UR; 


ZT; 


TX; 


YS; 


TR; 
ZU; 


; LZ; 
ҮТ: 


SR; 
XU; 


C22,0y,T; 
C540 y Е: 
C22,0y,T; 
05,0y;T 3 
03,0y,T ; 
03,0y,T ; 
C22,0y,7; 
03,0y,T ; 


Ox, T Caz; 
05,7 Caz; 
Ox, T Caz; 
Ox, T Caz; 
бу, T ox; 
Oy, T 05; 
Oy, T 05; 
Oy, T ox; 
Coz,Gy; 
Coz,Gy; 


C252,0y; 


C252,0y; 


Rs; 
Rs; 
Rs; 
{ Ro, Ro}; 
{ Ro, Ro}; 
{ Ro, Ro}; 
Rs; 
{ Ro, Ro}; 
Ro; 
Ra; 
Ro; 
Ra; 
{ Re, R2}; 
{ Ra, Ra}; 
{R2, R2}; 
{ Ra, Ра}; 
Ro; 


Ra; 
{ Ra, Ra}; 
{R2, Ra}; 
Rs; 
Rs; 
Rs; 
Rs; 


102,101, —102; 
102,101, —102; 
102,101, —102; 
Го, з, Го,›,—Гэ,1; 
Го,з, Го, T2; 
Го, з, Го, —Г2,1; 
102,101, —102; 
Го, з, Го, —Г2,1; 
i, 1; 

—4, 1; 

2.15 

—4, 1; 

100, —1023 

—100, —102; 

100, —1023 

—100, —102; 

a, 1; 

—4, 1; 

i, 1; 

—4, 1; 

03,01; 

03,01; 

102,101; 

102,101; 

102,101; 


105,101; 


P-WNLrz; 
P-WNLvrz; 
P-WNLxu; 


P-WNLsn; 
DP; 


L-NSzurn; 
L-NSzurn; 
L-NSzurn; 
L-NSzurn; 


L-NSzurn; 
L-NSzurn; 
WNL; 
WNL; 
WNL; 
WNL; 
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SG 27 


Го; {C22|000}, {o,|004}, 7; Non-Centrosymmetric; with SOC 


мха 
о 
° 


мін 


о 

мін 

(е) 
Nee чече Шеген. 


— — — — — — — — 
мы кҥн! NIE] © 

22 NIE юе Ὁ Nie 
οἱ. © NIB NIB 


> р рв 
т 
s & g 


Hw 
= N 
> 3 


C; YS; 


; TR; 
; ZU; 
A; TZ; 
H; YT; 
Q; SR; 
G; XU; 


C5;,0y,T ; 
C22 ,0y,7 ; 
C22 ,0y,7 ; 
Coz,0x,7 ; 
C»52,02,7 ; 
C35z,02,7 ; 
Coz,0y,T; 


$ Coz ‚Ох T: 


Ox, T Caz; 


Ox, T Caz; 


Ox, T Caz; 
Ox, T Сз»; 


Oy, T 05; 


Oy, T 05; 


Gy T Ox; 
Oy, T Ox; 
C22,0y; 
Сэ» ‚оу; 
C52,8y; 


C252,0y; 


Rs; 
Rs; 
Rs; 
{Ro, Ro}; 
{ Ro, Ro}; 
Uto, Ro}; 
Rs; 
{ Ро, Ro}; 
Ro; 


{R2, Ra}; 
Uis, Ra}; 
Rs; 
Rs; 
Rs; 
Rs; 


Б Re er ее ON oe QD КЪ: ΩΣ Ro Ree m 


102,101, —102; 
102,101, —102; 
102,101, —102; 
1Го,з, Гол, —Гэ,1; 
1Го,з, Гол, Toa; 
1Го,з, Гол, Toa; 
102,101, —102; 
1Го,з, Гол, —Гэ,1; 
i, 1; 

—4, 1; 

a, 1; 

—4, 1; 

03,01; 

03,01; 

i, l; 

—4, 1; 

i, l; 

—4, 1; 

03, —102; 

03, —102; 
102,101; 

102,101; 

102,101; 


102, 101; 


P-WNLrz; 
P-WNLvr; 
P-WNLxv; 


WNL; 
WNL; 


WNL; 
WNL; 
WNL; 
WNL; 
WNL; 
WNL; 
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Го; {C22|400}, {0,000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); C2z,0y,73 Bs; 2; 102,101, -ἰσα; P-WNLrz; 
Y; (100); 05,0y,7; {[5, Πο} 2; --σο, ἴσα, --ἰσο; P-WNLvys; 
(Rz, Rs}; 2; со, — i03, —102; P-WNLvys; 
X; (050): C5z,0y,7 ; Rs; 2; 102,101, —102; P-WNLxu; 
2; (001); C22,0y,T; Hs; 2; ἰσα,ἰσι, -ἰσα; P-WNLrz; 
U; (023); Coz,0y,T; Rs; 2; 102,101, —102; P-WNLxv; 
T; (101); Ox,0y,7; {[5, Πο}; 2; —00, ἴσα, -ἰσα; Ρ.ΝΝΙΤΗ; 
(Rz, Rs}; 2; оо, —i03, —402; P-WNLrr; 
S; (210); 05,0y,7; {Rs, Πο}; 2; --σο, ἴσα, -ἰσα; P-WNLys; 
(Rz, Rs}; 2; оо, —i03, --ἴσοι P-WNLys; 
В; (ir 02,0y,7; {[5, Πο}; 2; —00, 103, -ἰσα; P-WNLrn; 
(Rz, Rs}; 2; оо, —i03, --ἴσοι P-WNLrn; 
А; ГУ; о. Cos; Ro; 1; il; 
Ra; 1; --ᾱ; 1 
D; XS; Oz] Сәг; Во, 1; 7,1; 
Ra; 1; 451 
Р; UR;  ox7Co; Ro; 1; 7,1; 
Ra; l; 0,45 
B; ZT; Ox,7 Сәг; Во, 1; 7,1; 
Ra; 1; — 1: 
X; ГХ; σι σα Rs; 1; 4,1; 
Ra; 1; —5l 
C; YS; συ Tos; (Ho, Ra}; 2; ἴσα, — i0; WNL; T 
E; TR; σφ σα {R2, Ra}; 2; ἴσα, — i09; WNL; T 
А; ZU; σι Tos; Rss; 1; 4,1; 
Ва; 1; —i, Ὁ 
A; TZ; Coz,0y; ВБ; 2; 102,101; WNL; π 
Н; УТ; Co;,0y; R5; 1; —%,%; 
Re; 1; —i, —i; 
Вт; 1; 4, —4; 
Rs; 1; 2,4; 
Q; SR; Caz,0y; Rs; 1; 44; 
Hs; 1; —4, -2; 
Вт; 1; 4, —4; 
Нв; 1; ἐν Ὁ 
С; XU; Όεισ R5; 2; 102,101; WNL; T 
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SG 29 


Го; {C22|$04}, {0,1001}, 7; Non-Centrosymmetric; with SOC 


Г; 


Q; 


° 


N| ο... 
М κ πω ай. 


STY: 


; XS; 


UR; 


ZT; 


DX; 


YS; 
ТВ; 


ZU; 
TZ; 


; YT; 


SR; 


XU; 


Co; ‚Су «5 
σα To» T; 


C2z,0y,7 ; 
O2,0y T; 
O2,0y T; 


03,0y, E, T ; 


M 0z,Coz,T ; 


; 03,0y, E, T ; 


Ox, T Caz; 


Ox, T Caz; 


Ox, T Caz; 


Ox, T Caz; 


Oy, T 05; 


Oy, T 05; 


Oy, T ox; 


Oy, T 05; 
C22,0y; 


C252,0y; 


C22,0y; 


C252,0y; 


Rs; 

{ А5, Re}; 
(iz, Rs}; 
Rs; 

{Ro, Ro}; 
{Ro, Ro}; 
{ Re, Re}; 
{R7, R7}; 
{Rs, Rs}; 
{Ro, Ro}; 
{ Rs, Re}; 
{ Rr, Rs}; 
{ Re, Re}; 
{ Rr, Rr}; 
{Rs, Rs}; 
{Ro, Ro}; 
Ro; 


Ra; 
Uis, R2}; 
{ Ra, Ra}; 
{R2, R2}; 
{Ra, Ra}; 
Ro; 
Ra; 
{R2, Ra}; 
{R2, R2}; 
IRA, Ra}; 
{R2, Ra}; 
Rs; 


102,101, —102; 
—00,103, —1023 

00, —103, —102; 
102,101, —102; 

Го, з, Го,›,—Гэ,1; 
Го, з, Го, T2; 
00,00, —00, —102; 
80, —00, —00, —102; 
—00,00, —00, —103; 
—00, —90, —00, —102; 
—00,103, —102; 

00, —103, — i02; 
00,00, —00, —102; 
80, —00, —00, —102; 
—00,00, —00, —103; 
—00, —00, —00, —102; 
1,1; 

—4, 1; 

i, 1; 

—4, 1; 

100, —102; 

—100, —102; 

ἴσο; —109; 

—100, —1025; 

1,1; 

—4, 1; 

103, —109; 

00, —102; 

—00, —1023 

03,01; 

102,101; 

—4,4; 


1,1; 


102,101; 


P-WNLrz; 
P-WNLys; 
P-WNLys; 
P-WNLxu; 
DP; 

DP; 

P-NSzurr; 
P-NSzurr; 
P-NSzuTR; 
P-NSzurr; 
P-WNLys; 
P-WNLys; 
P-NSzuTR; 
P-NSzurr; 
P-NSzurr; 
P-NSzurr; 


L-NSzumR; 
L-NSzumR; 
L-NSzurn; 
L-NSzurn; 


WNL; 
L-NSzurn; 
L-NSzurn; 
L-NSzurr; 
WNL; 


WNL; 
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Го; {С.|200}, {0,100 }, 7; Non-Centrosymmetric; with SOC 


Г; (000); C2z,0y,7; Hs; 2; 102,101, — i02; P-WNLrz; 
У; (100); σεισῳ,Τ; {Rs, Re}; 2; —00,i03,—i02; P-WNLys; 
(Rz, Rs}; 2; со, -ἰσα, —i023; | P-WNLvs; 
X; (050): Coz,0y,7 ; Rs; 2; 102,101, —i03; P-WNLxv; 
Z; (003); C».,05,7; (Ro, Ro}; 4; οι, Гол, —Г2,1; DP; 
U; (025); C250, T; (Fo, Ro}; 4; Τομ, Гол, T2; DP; 
T; (101); Gy Coz T; {Rs, Ro}; 2; —o0,i03,-io2; | P-WNLzm; 
(Rz, Rs}; 2; со, —io3, —io2; | P-WNLzr; 
S; (210); Ox,0y,7; {Rs, Ro}; 2; —o0,i03,-io2; | P-WNLys; 
(Rz, Rs}; 2; со, —403,—102; | P-WNLvs; 
В; (in Oy,C2z,7; (Rs, Re}; 2; —00,i03, —io2; | P-WNLun; 
(Rz, Rs}; 2; со, -ἰσα, —102; | P-WNLunm; 
A; DY; 05,7 C22; Ra; 1; ü 1; 
Ra; 1; —i, 1; 
D; XS; 05,7 C22; Ra; 1; i, l; 
Ra; 1; —i, 1; 
P; UR; ox, T Caz; {R2, Ra}; 2; 03,01; WNL; 
B; ZT; о. C22; {R2, Ra}; 2; 03,01; WNL; 
У; TX; oy, Toz; Ro; 1; 4,1; 
Ra; 1; —i, 1; 
C; YS; Oy, Tos; (Ho, Ва}; 2; ἴσα, — i05; WNL; π 
Е; ТВ; σι σα Ra; 1.3. h: 
Ra; 1; -1,1; 
A; ZU; Oy, ox; {Ro, Ra}; 2; оз, -ἰσο; WNL; π 
A; TZ; Coz,0y; Πρ; 2; 192,101; WNL; π 
Н; УТ; C2z,0y; Μὲ; 11—55; 
Re; 1; —i, —i; 
Вт; 15-8 
Ra; 1; à 
Q; SR; σι Rs; 1; —4, Ὁ; 
Re; 1; —i, —2; 
Вт; 1; ὁ, —i; 
Rs; 1; i, i; 
G; XU; Coz,0y; R5; 2; 102,101; WNL; π 
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5. SG 31-40 


Го; {C22|504}, {0,1000}, 7; Non-Centrosymmetric; with SOC 


Q; 


— — — — 
мы O о о 
о NF Ф юке 


TZ; 


; УТ; 


SR; 


XU; 


° 


міњ міњ MI 


er ue ee МЕ 


Cozy, T; 


; 03,0y,T ; 


C2z,0y,T7 ; 
ey, C22, ; 


; Gy Coz T; 
; Coz,0y,T ; 


; 05,0y,T ; 


; Coz ›бу „Г; 


Ox, T Caz; 
Ox, T Caz; 
05,7 Caz; 
Ox, T Caz; 
Oy, T 05; 
Oy, T ox; 
Oy, T ox; 


Oy, T Ox; 


C52,0y; 


C22,0y; 


C252,0y; 


C22,0y; 


Rs; 
{Rs, Re}; 
{ Ат, Rs}; 
Rs; 
{ Во, Ro}; 
{ Во, Во}; 
{Rs, Re}; 
{R7, Rs}; 
{Rs, Re}; 
{ Ат, Rs}; 
{Rs, Re}; 
{ Rr, Rs}; 
Ra; 
Ra; 
Ra; 
Ra; 
{ Ro, Ra}; 
{R2, Ra}; 
Ro; 
Ra; 
{ Ro, Ra}; 
{R2, Ra}; 
{R2, R2}; 
{ Ва, Ra}; 
Rs; 
Rs; 


102,101, —102; 
—00, 103, —102; 
00, —103, — i02; 
102,101, —102; 
Го, з, Гол, =Г2,1; 
Го, з, Го, -Γ2,1} 
—00, 103, —102; 
00, —103, — i02; 
—00, 103, —1023 
00, —103, —102; 
--σο, 103, —102; 
00, —103, — i02; 
i, 1; 

—4, 1; 

ii 

—4, 1; 

03, —109; 

703, —109; 

i, l; 

—4, 1; 

ἶσα, —109; 
103,01; 

100, —109; 
—100, —102; 
102,101; 

—4,4; 


1,1; 


102,101; 


P-WNLrz; 
P-WNLys; 
P-WNLys; 
P-WNLxvu; 
DP; 

DP; 

P-NSzurr; 
P-NSzurrR; 
P-WNLys; 
P-WNLys; 
P-NSzurr; 
P-NSzurr; 


L-NSzurr; 
L-NSzurr; 


WNL; π 
L-NSzurn; 
L-NSzurn; 
L-NSzurn; 
WNL; T 


WNL; π 


793 


794 


SG 32 


202102.00016v1 


chinaXiv 


Го; {C22|$40}, {01020}, 7; Non-Centrosymmetric; with SOC 


Г; (000); C2z,0y,7; Hs; 2; 102,101, — i03; P-WNLrz; 
Y: (100); 05,C22,7 ; (Rs, Re}; 2; --σο,ΐσα,--ἶσοι | P-WNLvs; 
(Rz, Rs}; 2; со, —403,—102; | P-WNLvs; 
X; (010); оу,С2:,7; (Rs, Re}; 2; --σο,ίσα,--ἴσοι | P-WNLxs; 
(Rz, Rs}; 2; со, -ἰσα, —102; P-WNLxs; 
Z; (005); Сэ. T; Rs; 2; ioa, іол, —io2; — P-WNLrz; 
U; (023); су,Сәг,Т; {Rs, Ro}; 2; —o0,i03,-io2; | P-WNLunm; 
(Rz, Rs}; 2; со, -ἰσα, —i102; | P-WNLunm; 
T; (101); Ox,C2oz,7; {Вь, Ro}; 2; —o0,i03,-io2;  Ρ.ΝΝΙΤΗ; 
(Rz, Rs}; 2; со, —403,—102; P-WNLran; 
8; (110), C22,02;T; (Ro, Ro}; 4; Гоз, Гол, Гол; DP; 
В; (111); Co.,0.,T; (Ro, Во}; 4; Тозз, Гол, -T'2,1; DP; 
А; ГУ; о. Cos; Ra; 1; 7,1; 
Ra; 1; —i, 1; 
D; XS; σα, Caz; {R2, Ва}; 2; 103, 01; WNL; 
P; UR; σαι Caz; {R2, Ra}; 2; 103, 01; WNL; 
B; ZT; 05,7 C22; Ra; 1; i, l; 
Ra; 1; —i, 1; 
X; DX; Oy, σα; Ro; 1; 4,1; 
Ra; 1; —i, 1; 
C; YS; συ Tos; (Ho, Ra}; 2; ἴσα, --ἴσοι WNL; 
Е; ТВ; σφ σα íRos,R41Y; 2; ἴσα, --ἴσο; WNL; 
А; ZU; συ σα; Ro; 1; ¿,1; 
Ra; 1; —5l; 
A; TZ; Coz,0y; Rs; 2; 192,101; WNL; π 
Н; YT; (2..0; Μὲ; 11—55; 
Re; 1; —i, —i; 
Вт; 15-8 
Rs; 1; à 
Q; SR; Ox,0y,E; Rio; 2; —02, 01,00; WNL; π 
С; XU;  C2z,0y; В; 1; 4,1; 
Re; 16-1; 
Вт; 1; —à,—1; 
Rs; 1; —41; 
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Го; {C22|$44}, {021025}, 7; Non-Centrosymmetric; with SOC 


Г; (000); С2.,0,,Т; Rs; 2; 102,101, —102; P-WNLrz; 
Y: (100); 05,C22,7; {Rs, Re}; 2; --σο, σα, --ἴσοι P-WNLys; 
(Rz, Rg}; 2; со, -ἰσα, —102; P-WNLys; 
X; (010) оу,О2:,7; {Rs, Re}; 2; --σο, i03, —i02; P-WNLxs; 
(Rz, Rg}; 2; со, -ἰσα, — i02; P-WNLxs; 
Z; (001); o2,0y,7; (Re, Ro}; 4; #Гоз, Гол, Γοιι; DP; 0 
U; (053); C2;o T; (Rs, Re}; 2; --σο, ἴσα, –ісо; P-NSzurn; 
(Rz, Rs}; 2; со, -ἰσα, — i02; P-NSzurn; 
Т; (101); o2,0y,E,T; (Rs, Re}; 2; оо, оо, —00, №02; ^ P-NSzurR; 
{R7, R7}; 2; со, —00, —00, —102; P-NSzurr; 
{Rs, Rs}; 2; —00,00, ^00, —02; P-NSzurr; 
(Ro, Ro); 2; --σο,--σο,--σο, -ἰσα; P-NSzurr; 
S; (110); Совок Т: {Ro, Ro}; 4; iDos,Toi,— 24; РР; 
R; (111); oy,C2z,7; (Ro, Ro); 4; #Го,з, Гол, —Гәл; DP; 
A; TY; 05,7] Сз; R>; 1; 2,1; 
Ra; 1; —i, 1; 
D; XS; σα, Сә; {Е2, Ra}; 2; 403,01; WNL; T 
P; UR; σι» {В2, Ва}; 2; ἶσα, — io»; L-NSzuTR; 
B; ZT; σαι Сз; {[2, Бә}; 2; ἴσο, — io; L-NSzumR; 
Uta, Ra}; 2; —ioo, — i02; L-NSzurr; 
У; DX; бу, T Ox; Ro; 1; 1,1; 
Ra; 1; —4&1; 
C; YS; Oy; T Ox; (Ho, Ва}; 2; 103, — i02; WNL; π 
Е; ТВ; Oy, T Ox; {R2, Во}; 2; σο, --ἴσο; L-NSzurr; 
Ua, Ra}; 2; --σο,--ἴσοι L-NSzurr; 
A; ZU; Oy; σα; (Ro, Ra}; 2; 03,013 L-NSzurr; 
A; TZ; Co; Gy; Rs; 2; 102,101; WNL; π 
Н; УТ; C2z,0y3 Bs; 1; —i, i; 
Re; 1; —i, —i; 
Rr; 1; à, —i; 
Rs; Ts 9.0: 
Q; SE;  Ox,0y, E; Πιο; 2; —02, 01, 00; WNL; π 
С; XU; (2.0%; В; 1;%,1; 
Re; 1; i,-1; 
Rr; 1; —1,—1; 
Rs; 1; —i, 1; 
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Го; (02.|2 40}, {0,1015}, T; Non-Centrosymmetric; with SOC 


Г; (000); C»,,0,,7; Rs; 2; ἴσα, i01, —io2; | P-WNLrz; 
У; (200); о2,02:,7; (Rs, Re}; 2; --σο,ίση,--ἶσοι — P-WNLys; 

187, Rs}; 2; оо, —i03, —102; | P-WNLvs; 
X; (050); 7,,C24,7; (Hs, Re); 2; —o0,i03,-io2;  P-WNLxs; 

(Hz, Rs}; 2; со, -ἰσα, —i023; | P-WNLxs; 
Z; (005); Co;,05,T; (Ro, Ro}; 4; Ίο, Гол, -Γο1; ОР; 0 
U; (023); 02,C2;,T; (Rs, Πο]; 2; —o0,i03,-io2; | P-WNLzv; 

{ Вт, Rs}; 2; со, —i03, —io2; | P-WNLzv; 
Т, (101); су,Сэғ,Т; (Hs, Re}; 2; —00,103,—102; P-WNLzr; 

(Rz, Rs}; 2; co, —i03, —io2; | P-WNLzr; 
S; (110); C24,05,7; (Ro, Ro}; 4; io; Гол, Τομ: DP; 0 
R; (111); Caso, T; Rs; 2; ἰσο,ίσι,--ἰσε; — P-WNLsn; 
А; ГУ; о. Cos; Ra; 1; š,1; 

Ra; L= 
D; XS;  os,TO22; (Ro, Ra}; 2; ἶσα, σι; WNL; ü 
Р; UR; _ o2,7C2z; Ro; ЕЁ 

Ва; 1; —1,1; 
В; 27; ox,TC2z; {R2, Ra}; 2; 03,01; WNL; T 
X; DX; σι σα Rs; 1; 2,1; 

Ra; 1; = 615 
C; YS; συ Tos; (Ho, Ra}; 2; ἴσα, --ἴσοι WNL; т 
Е; ТВ; σι Tos; Ro; 1; 1,1; 

Ra; 1; —1,1; 
А; ZU; σι Τσε; (Ra, Ra}; 2; оз, —i05; WNL; 
A; TZ; Coz,0y; Πρ; 2; 192,101; WNL; 
Н; УТ; C252,0y; Rs; 1-55 

Re; 1; —i, —i; 

Вт; 1; 1,—4; 

Rs; 1; 4,2; 
Q; SR; оа,оу,Е; Ro; 2; —02,01,00; WNL; т 
С; XU; (2..0; Rs; 1; 2,1; 

Re; 1;%,—1; 

Вт; 153515 

Нв; 1; —i, 1; 
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I^: {Ο»:|000}, {0,1000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); Co,,0,,7; Rs; 2; ἴσο, 101, —402; P-WNLrz; 
Y; (110); C2,,0,,7; Rs; 2; 402,101, -ἴσα; P-WNLvr; 
2; (002); C2z,0y,7; Rs; 2; 102,101, —02; P-WNLrz; 
T; (111); €o4,0,,7; Rs; 2; i02, i01, —io2; P-WNLyr; 
5; (050); Ο.Τ:  {Re, Ra}; 2; ios, —ioz; С-1 WP; 1 
В; (055); Ο.Τ: (Ro, Ra}; 2; ἐση,--ἶσοι C-1WP; 1 
A; TZ; C2z,0y; Rs; 2; 102,101; WNL; т 
Н; УТ; C22,0y; Rs; 2; 102,101; WNL; т 
D: SR; C22; Ro; 1; z; 

Ra; 1; το 
A; ZT; σι Tos; Во; 1; ¿,1; 

Ra; { — 11 
X; ГУ; σι Τσε Rss; 1; i l; 

Ra; 1; —ü1; 
А; ГА; σας; Рә; 1; z,1; 

Ra; 1; 451 
B; ZB; σα, Сәг; Во, 1; il; 

Ra; l; 0,45 
С; TG; о. C2z; Ro; 1; 7,1; 

Ra; 1; — 1: 
Е; УЕ; σας Ro; 1; 7,1; 

Ra; ly 2,1; 
Е; ТЕ; σι Τσε R; 1; ¿,1; 

Ва; 1; το Ὁ 
C; УС; Oy, Tos; R>; 1; 4,1; 

Ra; 1; —i, Ὁ 
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Го; {C2z|005}, (0/000), 7; Non-Centrosymmetric; with SOC 


Г; (000); C2o;,0,,7; Hs; 2; 102,101, —io2; | P-WNLrz; 
У; (220); C22,0y;T; Ες; 2; 102,401, —io2; — P-WNLvr; 
Z; (005); %y,C22,7; (Ro, Ro}; 4; Гоз, Гол, —Г2,1; DP; 
T; (525); о, Оз» T; (Ro, Ro}; 4; #Гоз, Гол, —Г2,1; DP; 
5; (050); Co,,7;  {В2, Ra}; 2; воз, -ἰσο; С-1 МР; 
В; (011); С.Е; {Rs,Rs}; 2; оо, —00, —102; P-NSZTR; 
{R7, Вт}; 2; --σο, —00, -ἰσα; P-NSzrn; 
А; IZ — Сәзоу Rs; 2; i72, іст; WNL; 
H; YT; Coz,0y; ВБ; 2; 102,101; WNL; 
D; SR; Сәг; Ro; 1; 4; 
Ва; 1; το 
A; ZT; Oy, T Ox; (Ho, R2}; 2; ἴσο, — i02; L-NSzrr; 
(Ra, Ra}; 2; —ioo, --ἴσοι L-NSzrn; 
X; ГУ; Oy, σα; Rss; 1; 2,1; 
Ra; 1; —¿, 1; 
А; ГА; о. С2.; Ro; 1; 4,1; 
Ra; 1; —2,1; 
B; ZB; σα, Caz; {R2, R4}; 2; оз, –ісә; L-NSzrn; 
С; TG; σει,ΤΟ»:; {R2, Ra}; 2; оз, –ісә; L-NSzrn; 
Е; УЕ;  oz,T C22; Ro; 1; 41; 
Ra; 1; —1,1; 
Е; TE; σφ σα {Во, Һә}; 2; ἴσο, –ісә; L-NSzrn; 
(R4, Ra}; 2; --ἶσο, —102; L-NSzrn; 
С; YO; oy,Tox; Ro; 1; à, 1; 
Ra; 1; —i, 1; 


= 
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Го; {C2z|000}, {о,|002 }, T; Non-Centrosymmetric; with SOC 


Г; (000); Co2z,0y,73 Hs; 2; 102,101, — i02; P-WNLrz; 
У; ($40); Co,,0,,7; Bs; 2; 402,401, —io2; P-WNLyr; 
Z; (003); C2z,02,7; (Ro, Ro}; 4; Го,з, Гол, —Г2,1; DP; 0 
T; (255); Co4,05,7; (Ro, Ro}; 4; Το, Го, -Г21; ОР; 0 
S; (010); Ο.Τ: В», Ва}; 2; ios, —io2; C1WP; 1 
R; (053); Ο.Τ: {R2, Ra}; 2; 103, —i02; С-1 WP; 1 
A; TZ; Coz,0y; R5; 2; 102,101; WNL; т 
Н; ҮТ; Coz,0y; Ву; 2; 100,101; WNL; т 
D; SR; Сәг; Ro; 1; 4; 

Ra; 1; —5 
A; ZT; Oy, Toz; (Ho, Ra}; 2; σα, —io2; WNL; T 
X; ГУ; Oy, σα; Ro; 1; ü 1; 

Ra; 1; —i, 1; 
А; ГА; о. 2; Ro; tegai: 

Ra; 1; —,1; 
B; ZB; σαι Caz; {Ro, Ra}; 2; 03,01; WNL; T 
G; Та; о C22; {R2, Ra}; 2; 03,01; WNL; T 
Е; УЕ; де, C22; Rs; 1; 2,1; 

Ra; 1; —41; 
Е; TE; σφ σα {R2, Ra}; 2; оз, -ἰσα; WNL; π 
C; УС; oy, Toz; Ra; 159,18 

Ra; 1; —i, 1; 
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I^: (C5,/000), {с |000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); C2y,02,73 Hs; 2; i72, i01, —102; P-WNLra; 
Y; (230); Coy,05,7; Rs; 2; i2,i01, —402; P-WNLy r; 
2; (001); C»,,05,7; Rs; 2; i02, i71, —io2; P-WNLzp; 
T (222); Coy,0z,T ; Rs; 2; 102,101, —102; P-WNLro; 
5; (050): 02,7; (R5, Ra}; 2; ἴσα, --ἴσο; P-WNL; 
R; (055); 02,7; {R2, Ra}; 2; 103, --ἴσο; P-WNL; 
A; TZ; cx To, Ra; 1; 1,1; 

Ra; 1; —i, 1; 
Н; УТ; σαοσε; Ra; 1:351 

Ra; 1; —i, 1; 
D; SR; E, Toz; Вә; 1; —1, 1; 
A; ZT; G, T Озу; Ra; 153,15 

Ra; 1; —i, 1; 
У; ГҮ; 0z,] Cay; Rs; 1; 2,1; 

Ra; 1; —i, 1; 
A; ГА; Co4,0z; Rs; 2; 102,101; WNL; π 
В; ZB; Co4,0z; Rs; 2; 102,101; WNL; π 
G; Τα; Co4,0z; Rs; 2; 102,101; WNL; т 
F; YF; Co4,0z; Rs; 2; 102,101; WNL; т 
E; ТЕ; с„,7 Cay; Rs; 1;%,1; 

Ra; 1; —i, 1; 
C; УС; о,,ТСәу; Ro; 1; i, l; 

Ra; 1-51; 
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Го; {C2y|000}, {021220}, 7; Non-Centrosymmetric; with SOC 


>; ГҮ; 


A; ГА; 
В; ZB; 
G; TG; 
F; YF; 
Е; ТЕ; 


С; УС; 


C»5y,02,T ; 


; οσο] 


C»5y,02,T ; 


; C5,,02,T ; 


s, ET; 


> Oz ‚ЕТ; 


σα.Γσ.; 


σα.Γσ.; 


E Toz; 
Oz Τό; 


Oz (T Cay; 


C2y;02; 
Coy,0x} 
C2y;02; 
C»2y;02; 


G; T Cay; 


G; ,T Cay; 


Rs; 
Rs; 


102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 
00, —00, —102; 
—00, —00, —102; 
00, —00, —102; 
—00, —00, —102; 
1,1; 

—i,1l; 

—i,1; 

a, 1; 

--σο, —i02; 
1,1; 

—i,1; 

a, 1; 

—i,1; 
102,101; 
102,101; 

ἴσα, —i01; 
102, —i01; 
1,1; 

—i,1; 

1,1; 


P-WNLra; 
P-WNLv; 
P-WNLzs; 
P-WNLzc; 
P-WNLsn; 
P-WNLsn; 
P-WNLsn; 
P-WNLsn; 


WNL; 


WNL; 
WNL; 
WNL; 
WNL; 


ἃ 3 o3 3 
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Го; {C2y|000}, {o2|004}, 7; Non-Centrosymmetric; with SOC 


A; TA; 
В; ZB; 


К; YF; 
Е; ТЕ; 
С; УС; 


C»5,,02,T ; 


; Coy;02,7 ; 


05, C2y,T ; 


; 05, C2, T; 


Oz i 


; F257; 


0z,]102; 
02,102; 
E, Toz; 
02z,E,T Cay; 


Oz УТ Cay; 


C2,02; 


σε οφ; 


02,C2y; 


C5y,02; 
c, ET Cay; 
Oz Τό; 


Rs; 
Rs; 
{ Rs, Re}; 
{R7, Rs}; 
{ А5, Re}; 
{R7, Rs}; 
{ А, Ra}; 
{В2, Ra}; 
Ro; 


; 102,101, —102; 


102,101, —102; 
—00,103, --ἴσο; 
00; —103, —102; 
—00, 103, --ἴσο; 
00, —103, —102; 
103, —102; 

103, —102; 

$, 1; 

—i,1; 

$, 1; 

—i,1; 

—1,1; 

—103, —00, 01; 
$, 1; 

—i,1; 

102,101; 


uu 


—4,—i; 

—1, 1; 

102,101; 

—103, —00, 01; 
$, 1; 

—i,1; 


P-WNLra; 
P-WNLy F; 
P-WNLzr; 
P-WNLzr; 
P-WNLzr; 
P-WNLzr; 
P-WNL; 

P-WNL; 


802 
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6. SG 41-50 


Го; {C2y|000}, {o2|444}, T; Non-Centrosymmetric; with SOC 


A; ГА; 
В; ZB; 


F; YF; 
E; TE; 
C; YC; 


С», ‚© iT; 


; C24,05,7 ; 
; 02, C2y,T ; 


; Ox, C2y;, T ; 


> Oz QE,T; 


> Oz ‚ЕТ; 


702,102; 
702,1 02; 
E Toz; 
cz, E T Cay; 


G; ,T Cay; 


C2y,0x; 


0z,C2y; 


0z,C2y; 


(-υ»σα; 
cz, E T Cay; 
G; T Coy; 


Rs; 

Rs; 

{ Rs, Re}; 
{ Ат, Rs}; 
{ Rs, Re}; 
{ Ат, Rs}; 
{ Rs, Rs}; 
{ А7, Вт}; 
{ Rs, Rs}; 
{ Ат, Rr}; 


102,101, —102; P-WNLra; 
102,101, —102; P-WNLyrF; 
—00,103, —102; P-WNL zr; 
σο, —103, —102; P-WNLzr; 
—090,103,—i09; P-WNLzr; 
со, —103,—109; P-WNL zr; 
со, -σο, -ἴσα; P-WNLsn; 
—00, —00, —102; P-WNLsn; 


со, -σο, -ἴσα; P-WNLsn; 


—00, —00, —102; P-WNLsn; 
il: 

—i, 1; 

—i,1; 

$, 1; 

--σο, —102; WNL; 
—4103,—09,01; WNL; 

1,1; 

—i,l; 

102,101; WNL; π 


1,2; 


i, i; 

102, --ἶσι; WNL; 
-ἰσα, —00,01; WNL; 
$, 1; 

—i,1; 
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T£; {05.000}, {συ|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000; | Co4oy,7; Bs; 2; 102,101, —102; P-WNLrz/rA; 
Y; (011);  ChuoyT: Rs; 2; 102,01, —402; P-WNLvnyvx; 
X; (101); С.Т; Bs; 2; 192,101, —102; P-WNLxa/xv; 
Z; (220); Caso T; Rs; 2; i02, i01, --ἴσοι P-WNLza; 
L; (400); ET; {R2, R2}; 2; --σο, —i02; C-1 WP; 1 
A; Г7/ГА; C>s,o Rs; 2; 102,401; WNL; π 
G; XG/XY; Coz,0y; Rs; 2; 102,401; WNL; π 
H; УН/УХ; Co;,0y; Rs; 2; 102,401; WNL; T 
Q; ZQ; C22,0y; — Hs; 2; 102,101; WNL; π 
X; ГХ/ГУ; σι Toz; Ro; 1; 8,1; 

Ra; 1; —, 1; 
C; YC/YZ; σι Tos; Вә; 1; 41; 

Ra; 1; τί, 1; 
A; ZA/ZY; σι σα; Ro; 1; 41; 

Ra; 1; —ül 
U; XU; Oy, σα; Ro; 1; 4,1; 

Ra; 1; —ül 
A; TY/TA; о,ТСг; Ro; 1; 41; 

Ra; 1; —ül 
D; XD/XZ; о«,7 Coz; Ro; 1; 41; 

Ra; 1; τί, 1; 
В; ZB/ZX; o2,7C2z; Ro; 1; 4,1; 

Ва; 1; —i, 1; 
R; YR; σα, Co; Ro; 1; 4,1; 

Ва; 1; —i, 1; 
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ГЈ; {C22|004}, {0,1200}, T; Non-Centrosymmetric; with SOC 


Н; ҮН/ҮХ; 


Q; ZQ; 
X; ГХ/ГУ; 


C; YC/YZ; 
A; ZA/ZY; 
U; XU; 


A; ГУ/ГА; 
D; XD/XZ; 


B; ZB/ZX; 
R; YR; 


C5;,0y,7 ; Rs; 
05,C22,7 ; (Rs, Re}; 
{R7, Rs}; 
oy Coz T; (Rs, Re}; 
{R7, Вв}; 
C22,02,7 ; { Во, Ro}; 
ET; {Π2, R>); 


Cozy; Rs; 

; C2z,0y; В»; 
Re; 
Rr; 
Rs; 

Caz,0y; Rs; 
Re; 
Rr; 
Rs; 

C2z,0y,E; Rs; 

Oy, Toz; Ra; 
Ra; 

συ σα; {R2, Ra}; 

συ σα; {R2, Ra}; 

Oy, Toz; Ra; 
Ra; 

02,1 C22; Ro; 
Ra; 


Ox, T C22; (R5, Ra}; 
Ox, T C22; (Ro, Ва}; 
Ox, T Caz; Ro; 


; 102,101, —1023 


—00,103, —102; 
00, —103, —102; 
—00,103, —1023 
00, —103, —102; 
1Го,з, Го,1, —Г2,1; 
--σο, —102; 
102,101; 

1,1; 


$, = 1; 


; 102,01, --σο; 


$, 1; 


; ἶσα, --ἴσοι 


σα, —102; 
J. 1: 
—1,1; 
pe 


; 103,01; 


03,01; 
1,1; 


P-WNLrz /V A3 
P-WNLyc /YZs 
P-WNLyc /У2; 
P-WNLxp /Χ2) 
P-WNLxp /XZ 
DP; 

C-1 WP; 
WNL; 


WNL; 


WNL; 


WNL; 


WNL; 
WNL; 
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Го; {02.000}, {o,|000}, 7; Non-Centrosymmetric; with SOC 


— — — — — — 
ew NIF Nie tle tie 
AHL NIH! C 

Aai © Miel 


> 

τ 

> 

УМ. 

5 Pl © ΝΡ 
n d 


IA 
d ж 
= © 


У; DX/TX; 


Е; ХЕ; 


D; SW; 
A; ГА/ГХ; 


Q; RW; 


C2z,0y,T7 ; Rs; 
C22,0y,T; Rs; 
Oy,T; (Ro, Ra}; 
05,7 ; {Π2, Ra}; 
СТ; {Πο Ra}; 
C2z,T 0x; Ho; 


Ra; 
; CoznOy; Rs; 
συ Rs; 
σος; Πο; 
Ra; 
συ Ox; Ra; 
Ra; 
συ Ox; Ra; 
Ra; 
E Tos; Рә; 
Ox,T Со; R>; 
Ra; 
Gr Í Coz; Бә; 
Ra; 
E,Toy; “Roi; 


102,101, —102; P-WNLpa/rx; 
102,101, —102; P-WNLxa; 
103, —102; P-WNL; 

103, —102; P-WNL; 

103, — i02; C-1 WP; 

1, 1; 

—i,1; 

102,101; WNL; 
102,101; WNL; 


1 


806 
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Го; {02.1000}, {o,|440},7; Non-Centrosymmetric; with SOC 


Q; 


Alo NI 

ALF] ЕН 

AIH! © 
м2 


ГА/ГХ; 


RW; 


C54,0y,T ; Rs; 
C22z,0y,7 ; Rs; 


oy, E,T; 
Da, E,T; 


Coz,T; 
Co; σα ; 


C22,0y3 
C22,0y3 
Coz; 

συ σα; 


Gy σα; 


ETox; 
бе, Caz; 


бе, T Caz; 


ЕТ оц; 


102,101, —102; P-WNLpa/rx; 
192,101, —102; P-WNLxca; 
со, —00, —102; P-WNLnw; 
--σο, --σο, -ἰσα; P-WNLnw; 
со, —00, —02; P-WNLsw; 
--σοι--σο, -ἰσα; P-WNLsw; 
i03, —i02; C-1 WP; 
P-WNLs; 
—100, —102; P-WNLs; 
102,101; WNL; 


100, —102; 


м 102,101; WNL; 


; --σο,--ἶσο; WNL; 


; --σο,--ἴσοι WNL; 
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Го; {С2.|000}, {o,|044},7; Non-Centrosymmetric; with SOC 


Г; (000; Coz,0y,7; Rs; 2; 102,101, —02; | P-WNLpa;rx; 
X; (111); Coz,0y,T ; Hs; 2; 102,101, —102; | P-WNLxa; 
В; (500); 0,7; {[2, Ra}; 2; ἴσα, --ἶσο; P-WNL; 
S; (101); о,Ё,7; {Rs,Rs}; 2; co,—co,—io2; P-WNLsw; 
(Rz, R7}; 2; —00, —00, -ἰσα; P-WNLsw; 
T; (110); CozT;  {R2, Ra}; 2; ἶσα, — i02; C-1 WP; 1 
W; (313); C2z,T 0x; {R2, Ra}; 2; 403, --ἴσοι P-WNLsw; 
A; TA/TX; Caz,0y; Rs; 2; 102,401; WNL; 
G; XG; Coz,0y; Πρ; 2; 102,101; WNL; 
Р; ТМ; Coz; Ro; 1; 4; 
Ra; 1; —4; 
У; ГУ/ГХ; συ σα; Вә; 1; 4,1; 
Ra; 1; —i, 1; 
F; XF; συ Ox; Ra; 1; —2,1; 
Ra; 1; 1,1; 
D; SW; E Tez; { Re, R2}; 2; --σο, —io2; WNL; T 
A; ГА/ГХ; σι C22; Во; 1; 51 
Ra; 1; —i, 1; 
U; XU; oz,T Coz; Ra; 1; 1,1; 
Ra; 1; —i, 1; 
Q; RW; E,Toy; Rs; 1; —1,1; 
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Го; {Сә |000}, {C2y|000}, {1000}, 7; Centrosymmetric; with SOC 


Г; 


55 


Mone 


Q 


> ΕΙ 


Р; 


Q 


(000); 


(500); 


; (050); 


(005); 


C2z,Coy 1,7; 


Coz Coy 4L 5 


C2z,Coy,1,T; 


C2z,Coy,1,T; 


; C2z,Coy,1,T; 


C2z,Coy,1,T; 


Ἡ C2z,Coy,1,T; 


° Coz,Coy,I,T; 


Суб» IT; 
C5y,02, IT; 
Суб» IT; 
Суб IT; 
C22,02,1T ; 
Cre ,021T; 
Cre ,021T; 
Cre,021T; 
Coz,0y,1T; 
Coz,0y, IT; 
Coz,0y,1T; 
Coz,0y, IT; 


Rs; 
Rio; 
Rs; 
Tao; 
Rs; 
Rio; 
Rs; 
Tao; 
Rs; 
Tao; 
Rs; 
Tao; 
Rs; 
Tao; 


ιο h2 BO bh2 Юю bh2 МЮ U Юю 52 b) öU Юю U мю U мю Юю 52 U b) 2 Ο ΑΟ 52 2 nd Ww 


102, 10 
102, ic 
102, 10 
102, ic 
102,10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 
102, ic 
102, 10 


102,10 


‚ 00, —1023 
‚—00, —1023 
,00, —1023 
‚—00, —1023 
,00, —1023 
‚—00, —1023 
,00, —1023 
‚—00, —1023 
,00, —1023 
‚—00, —1023 
,00, —1023 
‚—00, —1023 
,00, —1023 
‚—00, —1023 
,00, —1023 
‚—00, —1023 
,—i02; 
,—i02; 
,—i02; 
,—102; 
,—i02; 
,—102; 
,—105; 

‚ 102; 
‚—102; 

;— 102; 
‚—102; 

;— 102; 
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Го; {C22|000}, {C2y|000}, (1|2 2 3), T; Centrosymmetric; with SOC 


Г; (000); Co.,Co,,L, T; Rs; 
Tao; 


102,101, 00, —102; 


102,101, —00, — 102; 


У; (100); соТ; — (Ris, Ria}; 4; Гол, іГз,о, Го,з, — Го; DP; 0 
X; (010); o,,04,],7; — (Ras, Ria}; 4; Гол, iTa,o, Гоз, —iL2,0; DP; 0 
Z; (001); o2,02,1,7; — (Rus, Ria}; 4; Гол, Гз,о, Го,з, —iT2,0; DP; 0 
U; (025); o2,0y1,7; (Ris, Ria}; 4; Toa, Гз,о, Гоз, —iT2,0; DP; 0 
25 (101); буде; — (Pas, Ria}; 4; Гол, Гз,о, Го,з, 42,0; DP; 0 
©; (110); Ox,0z1,7; — (Fas, Ria}; 4; Гол, Гз,о, Го,з, —iT2,0; DP; 0 
R; (ii Coz,Coy,I,T; Hs; ; 102,01, 00, — 102; 
Πιο; ; 102,101, --σο, — 102; 
А; ГУ; | Coy0s,17; Rs; ; 102,101, —102; 
D; ХЗ; ox,CayJIT; {Rs,Rs}; 2; юз, ίσο, --ἴσοι 


186, Rz); 

P; UR; Coy,0z,IT; Ro; 

В; ZT; oz,Cay,JT; {Вь, Rs}; 
186, Rz); 

>; ΓΣ; C22,0y, IT; Rs; 

C; YS; συ Cos IT; (Hs, Rs}; 
186, Rz); 

E; ТВ; Сәг,оу,1Т; Ro; 

А; ZU; оз,оу,17; — (Rs, Rr}; 
186, Rs}; 

A; TZ; — CozoyIT; Rs; 

H; УТ;  oy,CnIT; {Вь, Πε}; 
{Re, R7}; 

Q; SE; Caz,02,IT; Ro; 

G XU; o«,Coz,IT; {Rs, Rs}; 
(Re, R7}; 


103, —i00, —102; 


103, —01, —102; 


103,100, —102; 


103, --ἴσο, —102; 


102,101, —102; 


—103, ἴσο, —102; 


—103, —100, —102; 


103,01, —102; 


103, Оз, —102; 


103, —03, —102; 


102, ic , -ἰσα; 


—103, 109, —103; 


—103, --ἴσο, —102; 


103,01, —102; 


103,100, — i732; 


ιο ο GM МЮ 52 τ ιο ιο ΙΟ FS CO 1 NS ιο ο το N 529 de ю dg BPR GR RY WD 


103, --ἴσο, --ἴσοι 
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Го; {C22|000}, {C2y|000}, (1|002], 7; Centrosymmetric; with SOC 


Г; (000); С2..Сэ, ΤΙ Rs; 2; 192,101, 00, —102; 

Tao; 2; 102,101, --σο, —102; 
Y; (100); C2z,Cayt,7; Rs; 2; 102,101, 00, —102; 

Γιο; 2; 102,101, —00, —102; 
X; (010); Coz,C»y,I,T; Rs; 2; 402,101, 00, —i02; 

Tao; 2; 102,101, —00, —i02; 
Z; (003); оз,0:,[,7; — (Ras, Ria}; 4; Гол, iso, Гоз, —iT2,0; DP; 0 
U; (011); o2,02,1,7; — (Fas, Ria}; 4; Гол, Гз,о, Гоз, —iT2,0; DP; 0 
T; (101); Ox,0z1,7; — (Fas, Ria}; 4; Гол, Гз,о, Го,з, —ir2,0; DP; 0 
5; (110); Coz,Coy,H,T; Hs; 2; 102,101, 00, --ἰσα; 

Tao; 2; 102,101, —00, —i02; 


5); σεισ:.1Τ; — (Bis Ris}; 4; Гол, ТГз,о, Гоз, — Го; DP; 0 


A; Г; | Cozoy,IT; Rs; 
H; YT; Coz,0y, IT; Rs; 
Q; SR;  C22,0y, IT; Rs; 
G; XU; Coz,0y,IT; Rs; 


102, ic , —105; 


102, ici E -ἰσα; 


i02, ic , -ἰσα; 


R 
A; ГУ; Сэу,о«Т; Rs; 2; 102,101, —102; 
Di XS; C2y,02,IT; Rs; 2; 102,101, --ἴσο; 
P; UR; Oz,Cray tT; {Rs,Rs}; 2; ἴσα, ἴσο, --ἴσο; 
Ве, Вт}; 2; 103, --ἴσο, --ἰσα; 
В; ZT; Oz,Cray IT; {Rs,Rs}; 2; ἴσα, ἴσο, —ісә; 
Ве, Вт}; 2; 103, --ἴσο, --ἰσα; 
У; TX; — CosoyT; Rs; 2; 102,101, —102; 
C; YS; Cory IT; Rs; 2; 402,101, —102; 
Е; ТВ; 92,0yJT; Ҷ{Е5, В}; 2; 103, σα, -ἰσα; 
{Βο, Rs}; 2; ἴσα, -σα, --ἴσοι 
А; ZU; 02,0y,1T ; {Η5, Вт}; 2; 103, σα, —ісә; 
(He,Ha); 2; 403, —0з, —to9; 
2 
2 
2 
2 


102, ici E -ἰσα; 
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Го; {C22|000}, {C2y|000}, {1520}, 7; Centrosymmetric; with SOC 


I; (000; Co. C»,LT; Rs; 

Tao; 
Y; (100); ог,о,[,7; — (Ras, Ria}; 
X; (020); o2,02,1,7; {βΒια, Ria}; 
Z; (001); С2.,Сэ, T; Rs; 

Tao; 


102,101, 00, —102; 


102,101, —00, — 102; 


102,101, 00, —102; 


102,101, —00, —102; 


U; (055): O2,021,7; —(Rus,Ra4); 4; Toa, iT), Го,з, —iT2,0; ОР; 
T; (202); 0,0у,1,7; — (Ria, Ria}; 4; Гол, Гз,о, Гоз, —iT2,0; DP; 
S; (420); 0=,0:,1,7; {Ris, Ria}; 4; Гол, Гз,о, Го,з, —iT2,0; DP; 
В; (111); 02,02,1,7; Ҷ{Е1з, Ria}; 4; Гол, «Γιο, Го,з, — 20; DP; 
A; ГУ; Casas; Rs; ; 102,101, — 102; 
D; XS; oC IT; {Rs,Rs}; 2; ἰσο, ἰσο, --ἰσα; 

(Ro, Rz); ; ἴσα, —100, —102; 
P; UR; Ox,Coy IT; (Rs, Rs}; i03, ἴσο, —i02; 

(Ho, Вт}; 2; ἴσα, -ἴσο, --ἴσοι 


B; ZT; | Coyo0s,1T; Rs; 
X; DX;  Сж,о,,17, Rs; 
C; У5; συ Cos IT; (Hs, Rs}; 


102,101, —102; 


102,101, —102; 


—103, ἴσο, —102; 


{Re,R7}; 2; —io3, --ἴσο, --ἴσοι 
E; TR; | cy,Cos,IT; {R5,Rs}; 2; --ἶσα, ἴσο, --ἶσο; 
(He, R7}; 2; —io3, — i00, — i02; 


A; ZU; Сәг,оу,1Т; Rs; 

A; TZ; Coz,0y,IT; Rs; 

H; УТ;  oy,Cn,IT; {Вь, Πε}; 
(Re, R7}; 

Q; SE; Caz,02,IT; Во; 

G XU; o«,Coz,IT; {Rs, Rs}; 
(Re, R7}; 


102,101, —102; 


102, ic A —102; 


—103, ἴσο, —102; 


—103, --ἴσο, —102; 


103,01, —102; 


103,100, — i732; 


B2 МЮ МЮ PS МЮ ο PS LO МЮ PS PS PO υ PS PS PO DS ъъ ΗΝ ΗΝ ΗΝ ΙΟ DS ΗΝ ΗΝ ΝΟ ы 


103, --ἴσο, --ἴσοι 


Гол, 15,0, Го,з, —?D2,0; DP; 0 
Гол, Гз,о, Го,з, —?D2,0; DP; 0 


ο о о oc 
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Го; {C2z|005}, {C2,|000}, {|000}, T; Centrosymmetric; with SOC 


Г; (000); C22;,C2y,1,T; Rs; 


; 102,101, 00, —102; 
Rio; ; 102,101, --σο, —102; 
Y; (400); Coz,Coy,l,T; Rs; ; 102,101, 00, —102; 
Rio; ; 102,101, —00, —102; 
X; (040); ο κο LT; Rs; ; 102,10 ‚ 00, —1023 
Rio; ; 102,101, --σο, —102; 
Z; (005); C».,C2,,1,7 ; {Ris, Ria}; 4; Гол, 03,0, Го,з, —Г2,о; P-DNLzu; 
U; (055): C2.,C2,,1,7; {Ris, Ria}; 4; Гол, Гз,о, Гоз, 42,0; P-DNLzu; 
T; (404); Caz,C2y,1/T; (Ris, Ria}; 4; Гол, Гз,о, Го,з, —iT2,5; Р-ОМЬгв; 
S; (110); Coz,Coy,I,T; Hs; ; 102,101, 00, —i02; 


Rio; 
R 2); C2z,Cayt,T; (Fas, Ria}; 
A; TY; Coy,0s,IT; Rs; 
D 
P 


ἴση, 101, —00, —1t02; 
Гол, ?I.'3,0, Го,з, —il2,0; P-DNLrp; 


102, ic , —102; 


; XS; Cay,02,IT; Rs; 
H UR; O2, Coy, IT; {Rs, Re}; 


; 103, 101, — 173; 


100,103, — i732; 


{R7, Rs}; 2; --ἴσο, — i03, — i02; 
B; ZT; — o2,CxytIT; (Hs,Ho); 2; ico, ἴσο, — i05; 
{R7, Rs}; 2; --ἴσο, — i03, — i02; 


>; PX; Cos,0y,I7; Rs; 
C; У5; Cos,0y,17; Rs; 
; ТВ;  04,22,17; — (Ho, Ro}; 
; ZU; oy,0z,1T; — { Ro, Ro}; 
A; TZ; Coz,0y,IT; Rs; 
Н; УТ; Coz,0y,IT; Rs; 
Q; SR; C2z,0y1T; Rs; 
G; XU; Coz,0y,IT; Rs; 


102,101, —102; 


102,101, —102; 
Го,з, οι, -Г21; DNL; 
1Го,з, — Гол, Toa; DNL; 


102,101, —102; 


102,101, —102; 


102,101, —102; 


B2 ο мю PO ББ D DS МЮ PS МЮ PS PS 529 ΗΝ DS PR ΗΝ ΗΝ ΗΝ Lb υυ DS υυ υ P 


102,101, —102; 
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Го; {C22|004}, {C2,|000}, (7|3 30), 7; Centrosymmetric; with SOC 


Г; (000); 


~ 
ин 
о 
ыы 
и 


~ 

NIHI toll 
NIE VL 
x 


nie © 


SPS 
μή = 
< 


р 
£ 


Р; ОВ; 
B; ZI; 


Σ; DX; 
C; YS; 


E; TR; 
A; ZU; 
A; TZ; 


H; YT; 


Q; SR; 
G; XU; 


C2z,Coyt,7; Rs; 

Tao; 
050y,1,/7; — (Fas, Раа}; 
Cyr 1,7; — (Fas, Ria}; 
Oz,Coy,I,T; {Ris, Ria}; 
C»y,02,1,T ; (Ro, Ro}; 

{Rio, Rio}; 


; 02,0y,l,T ; (Fs, Re}; 


(Rs, Rs}; 
{Ris, Ris}; 
(Rs, Ris}; 


; Ox,021,7; {Ris, Ria}; 
πο IT; {Riz, Ria}; 


Coy,0z,17; Rs; 
O0x,Coy,IT; {Rs, Rs}; 
(Rs, Вт}; 
Coy,02,1IT; (Ro, Ro}; 
0;,Coy, IT; {Rs, Ro}; 
{R7, Rs}; 
C2z,0y, IT; Rs; 
G Cos IT; {Rs, Rs}; 
(fts, Вт}; 
Oy,02,E IT; (Re, Rs}; 
Us, Ro}; 
oo IT; — (Ho, Ro}; 
Caz,0y, Ti Rs; 
o Coz IT; (Hs, Rs}; 
(fts, Ат}; 
Coz,05,l T; Ro; 
oso; IT; {Rs, Rs}; 
{Re, R7}; 


ο ου DS G4 2 PS ΙΟ υυ S υ Юю ΗΝ υυ Юю PO ΗΝ ΗΝ υυ ΑΟ ΙΟ PO ΗΝ ΗΝ ΗΝ ΗΝ SPY ы 


102,101, 00, —102; 

102,101, —00, —102; 

To,1, 23,0, Го,з, — 2,0; DP; 
To,1, 23,0, Го,з, —2Го,о; DP; 


Гол, il3,0, Го,з, — 2,0; P-DNLzu; 
Го,2, Го,з, Го,з,+Г2,0; P-DNLs; 
1Го,2, Го,з, —Го,з, #Г2,0; P-DNLs; 


—00, ἴση, σο, —102; 
00, —103, 00, — 102; 
—00,103, --σο, —102; 
00, —103, --σο, —102; 


To,1, 23,0, Го,з, — 2,0; DP; 


To,1,71'3,0, Го,з, — 2,0; P-DNLun; 


109,101, —102; 

103,100, —102; 

103, --ἴσο, —102; 

Го,з, — Гол, 2,0; DNL; 
100,103, —102; 

—100, —103, —102; 

102,101, —102; 

—103,100, —102; 

—103, —100, —102; 

ἴσα, 00; —00, —102; 

103, —00, —00, — i02; 

1Го,з, —iL'o3; —Г2,1; DNL; 
102,101, —109; 

—103, ἴσο, —102; 

—103, —100, —102; 

103,01, —102; 

103,100, —i025; 


103, —i00, —102; 
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Го; {C2z|005}, {C2y|000}, {1|500}, 7; Centrosymmetric; with SOC 


Г; (000); Co. Coy,LT; Rs; 2; 102,101, 00, —102; 
Rio; 2; 102,101, --σο, --ἴσο; 
Y; (100); O2,0y1,7;  {Riz, Ria}; 4; Гол, Гз,о, Го,з, –4Г2,0; ОР; 0 
X; (050): Coz,Coy,I,T; Rs; 2; 102,101, 00, —102; 
Πιο; 2; 02,101, --σο, --ἴσο; 
2; (002); C22,C2y,1,T; (Ria, Ria}; 4; Гол, Гз,о, Го,з, —Г2,0; P-DNLzu; 
U; (025); С.С, T; { Ваз, Ria}; 4; Гол, is), Го,з, —iT2,0; P-DNLzu; 
T (101); Co;,0y,l,T; 485, Re}; 2; -σο, ἴσα, σο, -ἴσα; 
{R7, Rs}; 2; оо, -ἰσα, 00, —io2; 
{Ris, Πιο}; 2; --σο, 103, --σο, —i02; 
{Riz, Ris}; 2; σο,--ἶσα, --σο, --ἴσοι 
S; (1 10); O2,0y1,7; (Fas, Ria}; 4; Гол, Гз,о, Гоз, —?Гәо; ОР; 0 
В; (111); Cnjo, LT; (Hs, Re}; 2; --σο,ίσ,σο, --ἶσο; 
{Ητ, Rs}; 2; со, —103, со, --ἴσο; 
{Ris, Rio]; 2; —00, 103, —00, —i02; 
(Fas, Ris}; 2; со, —i03, --σο, — i03; 
A; ГУ; Coy,0s,IT; Rs; 2; 102,101, —102; 
р; XS; C2y,0z, IT; Rs; 2; 102,101, --ἰση; 
P; UR; 0;,Coy, IT; {Е5, Re}; 2; ἴσο, ἴσα, —ісә; 
ÍR; Πε}; 2; --ἶσο, --ἴσα, —i02; 
B; Zl; G. Co tT; {Rs,Re}; 2; ἴσο, ἴσα, —ісә; 
{R7, Πε}; 2; --ἶσο, --ἴσα, —i02; 
x; DX; Cos,0z,IT; Rs; 2; 192,101, —102; 
С; YS oy,Cə IT; (Rs, Rs}; 2; —io3, ἴσο, --ἴσοι 
{Πο, R7}; 2; —i03, --ἴσο,--ἶσο; 
Е; ТВ; G Cos BAIT: {Ro, Ro}; 2; 103, --ἴσλ,--σο, --ἶσο; 
IR, Rs}; 2; 103,103, --σο, —102; 
А; ZU; σφψισει[ {Во, Во}; 4; 1Гоз, — Гол, — Гол; DNL; 0 
A; TZ; Coz,0y, IT; Rs; 2; 192,101, —102; 
H; УТ; оуС>.АТ; {Вь, Rs}; 2; —i03,i00, --ὐσο; 
{Re, Rz); 2; --ἶσα, --ἰσο, --ἶσο; 
Q; SR; oy,C2zJ7T; {Rs, Rs}; 2; 403,100, -ἴσα; 
{Re, Rz); 2; --ἰσα, --ἴσο,--ἶσο; 
С; XU; Caz,0y,IT; В; 2; 102,101, --ἰσα; 
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Го; {C22|004}, {С,1000}, {1|010}, 7; Centrosymmetric; with SOC 


Г; (000); С.,С°,,1,7; Rs; 


102,101, 00, —102; 


Πιο; ; 102,101, --σο, — 102; 
Y; (100); Coz,Cay 1,7; Rs; ; 102,101, 00, --ἰση; 
Πιο; ; 102,101, —00, — 102; 
X; (010); oy,o2,1,7; — (Ras, Ria}; 4; Гол, iT, Гоз, —iT2,0; DP; 0 
Z; (003); C».,Co,,I,7; { Ваз, Ria}; 4; Toa, Гз,о, Гоз, —iT2,0; P-DNLzv; 
U; (055); Coy,04,1,7; {Ro,Ro}; 4; io, Το, Го,з, Гаю; P-DNLs; 
(Rio, Rio}; 4; 2Го,2, Го,з, —Го,з, Г2,0; P-DNLs; 
T; (101); СОТ; (Fas, Ria}; 4; Гол, Гз,о, Гоз, —iT20; P-DNL+n; 
5; (110); coca T; — (Fas, Ria}; 4; Гол, зо, Го,з, —iT2,5; DP; 0 
В; (111); Coy,o2,,7; {Ro, Ro}; 4; Поз, Го,з, Гоз, Го; P-DNLs; 
(Rio, Rio}; 4; 0,2, Го,з, —Го,з, 2,0; P-DNLs; 
A; ГУ; C2y,0z, IT; Rs; ; 102,101, — 102; 
D; XS; Oz,Coy,IT; {Rs, Rs}; ἴσα, ἴσο, —102; 


186, Rz); 
Р; UR;  Co0;IT; {Во, Ro}; 
В; ZT; oz,Cay,JIT; {Π5, Re}; 
(Rz, Rs}; 
X; DX; Cox,0z1T; Rs; 
C; YS; Cory IT; Rs; 
; TR; oy,0z,JT; {Вә, Ro}; 
; ZU;  oy,0z,IT; — { Ro, Ro}; 
Л; TZ; Coz,0yJT; Rs; 
Н; УТ; | CozoyT; Rs; 
Q; SR; ox,C2z,IT; {Rs, Rs}; 


103, —100, —102; 
1Го,з, — Го,1, oo; DNL; 0 


100, 103, —102; 


—100, —103, —102; 


102,101, —102; 


102,101, —102; 
1Го,з, — Гол, Toa; DNL; 
Го,з, οι, τοι РМ; 


102, ic , -ἰσα; 


102, ici E —102; 


103,100, — i72; 


B2 МЮ МЮ PO υ ΗΝ ΗΝ [PO ΙΟ PO Юю ΗΝ ΑΟ ΙΟ мю ΗΝ ΗΝ ΗΝ ΗΝ ΗΝ > ΗΝ ΗΝ PN МЮ LY YN 


{Е6, Ат}; 2; 103, --ἴσο, --ἰσο; 
G; XU; o2,C2zJIT; {Е5, Ез}; 2; 103,100, —i05; 
{Е6, Ат}; 2; 103, --ἴσο, -ἰσο; 
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Го; {C22|000}, (C5,| 440}, {1000}, 7; Centrosymmetric; with SOC 


Г; (000; C»4C2,,LT; Rs; 2; 102,101,00,102; 
Fio; 2; 102,101, --σο, ἴσα; 
Jj; (100); oz Co. IT; Ваз, Ria}; 4; Гол, Гз,о, Гоз, Гаю; P-DNLys; 
X; (010); σν,Ο»:.1Τ; (Ris, Ria}; 4; Гол, Гз,о, Го,з, 2,0; P-DNLxs; 
Z; (002); Coz,Coy,1,T; Rs; 2; 102,101, 00, 102; 
Γιο; 2; 102,101, --σο, 102; 
U; (053): Gy Coz IT; (Ris, Ria}; 4; Гол, Гз,о, Го,з, ioo; P-DNLun; 
T; (101); 05,C22,1,T; (Fas, Ria}; 4; Гол, Гз,о, Го,з, 2,0; Р-ОМЬгв; 
S; (110); Coa, Cos, LT; (Ro, Ro); 4; Το, Гол, Гоо, Γαι; P-DNLs; 
(Rao, Rio}; 4; оз, Гол, —Го,о, Гоу; P-DNLs; 
В; (111); С»„С LT; {Ro, Ro}; 4; il'os, Гол, Гоо, Γαι; P-DNLs; 
{Rio, Rio); 4; Гоз, Го,1, —Го,о, Г21; P-DNLs; 
A; ГУ; Coy,0s,IT; Rs; 2; 102,101, —102; 
D; XS; 02,02,17; {Ro, Во}; 4; 1Гоз, — Гол, Toa; DNL; 
P; UR; 02,0a;11 ; [Ro,Ro); 4; оз, Го, Toa; DNL; 
B; ZT; Coy,0s,IT; Rs; 2; i02,101,102; 
x; DX; C2z,0y, IT; Rs; 2; ἰσο,ἰσι, ἶσα; 
C; YS; G. Cəx IT; {Вэ, Во}; 4; Гоз, Гол, Toa; DNL; 
Е; TR;  o2,Cox,IT; {R9, Ro}; 4; Поз, Гол, Гол: DNL; 
A; ZU; C2z,0y, IT; Rs; 2; i02, i01, ἶσα; 
А; TZ; C22,0y, IT; Rs; 2; i02, i01, ἶσα; 
H; УТ: G Coz IT; {В5, Re}; 2; -ἰσο, ἴσα, ἴσο; 
{R7, Rs}; 2; 100, -ἰσα, ἴσα; 
Q; SR; (μισο IT; {R9, Ro}; 4; Гоз, Гол, oa; DNL; 0 
G; XU; Ox,C2z,IT; {R5, В}; 2; 100, 103,102; 
{R7, Rs}; 2; —ioo, -ἰσα, i02; 
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Го; {C22|000}, (C2,|2 30), {1222}, T; Centrosymmetric; with SOC 


Г; (000; C»,C2,,LT; Rs; 
Tao; 


102,101, 00, —102; 


102,101, —00, —102; 


У; (100); сг,С»=,1,7; (Ris, Ria}; 4; Гол, ia), Гоз, -i'2,0; P-DNLym; 

X; (010); o2,CoyJ,7; {Ваз, Ria}; 4; Гол, Гз,о, Гоз, -ὑΓ2ο; P-DNLxv; 

Z; (001); σο,σε,] ΤΙ Ваз, Ria}; 4; Гол, Гз,о, Го,з, —iT2,9; DP; 

U; (055); Сг,0а,1,7; {Ro,Ro}; 4; iDoo,DosDos,iDoo; ^ P-DNLs; 
{Rio, Rio}; 4; Го,2, Го,з, —Vo,3,iL2,;; P-DNLs; 

T; (101); Coz,0y,1,7 ; (Ho, Ro}; ; 1Го,2, Го,з, Го,з, 2,0; P-DNLs; 
{Rio, Вю}; 4; 1Го,2, Го,з, -Го,з,іГо,0; P-DNLs; 

S; (440); Coy,o2,7; (Fas, Ria}; 4; Гол, iso, Гоз, -ἴΓ2ο; P-DNLsn; 

R; (111); Co4CmLT; {Ro, Ro}; 4; То, Гол, Го, Гоа;  P-DNLs; 
(Rao, Ало}; 4; оз, Гол, —Го,о, -Γ21; P-DNLs; 

A; ГУ; Coy,0s,IT; Rs; ; 102,101, --ἰσα; 

D; XS; C2y,0x, IT; {Rs, Rs}; σα, ἴσο, —i023 


186, Rz); 
Р; UR; o2,C2y,IT; {Во, Ro}; 
В; ZT; oz,Cay,JIT; {Rs, Rs}; 
(Ro, Rz); 
>; ΓΣ; Cos,0y, IT; Rs; 
C; YS; Cog,02, T; (Hs, Rr}; 
186, Rs}; 
E; TR; oy,02,IT; (Ro, Ro}; 
А; ZU; 02z,0y,IT; — (Rs, R7}; 
(He, Rs}; 
A; TZ; Cozy T; Rs; 


103, --ἴσο, —102; 
Го,з, —Го,1, iL2,0; DNL; 0 


103,100, —102; 


103, —100, —102; 


102,101, —102; 


—i03, —03; —102 ; 


—i03, 03, —i02; 
Го,з, Го,1, 12,3; DNL; 0 


ἶσα, σα, —103; 


103, —03, —102; 


102, 101 , —102; 


Н; УТ;  CooyIT; {85,5}; 4; 1Гоә,іГол, -Гә1; DNL; 
Q; SR; Coz,0y,17; {Rs,Rs}; 4; 10,2, Гол, iT2,0; DNL; 
G; XU;  Coz0y,17; {Rs,Rs}; 4; То Гол, -Гэз; DNL; 
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Го; {C22|000}, {C2y| 440}, (7/030), 7; Centrosymmetric; with SOC 


m > > Bm Q D D 


° 


(000); 


х 


— 

Μι NIH! © 

wie C Mie 

© мн мн 
— 


— 


UR; 


ZT; 
DX; 
YS; 
TR; 
ZU; 


IZ: 
; YT; 


SR; 


XU; 


C2z,Coy 1,7; 


Ox, Coz ας 
с.,Сәу, 1,7; 
C2z,Coy,1,T; 


; 85, Co LT; 
; 0s, C2z,1,T; 
B ο πο ΜΗ 


š Coz Cox TT; 


Coy Ox AT; 
Coy ,ox IT; 


Coy ,o2r IT; 


Coy,0z1IT; 
С.Т; 
с:,Сәа,1Т; 
с:,Сәа,1Т; 
Cos ,0y, ЇТ; 
C22z,0y IT; 
Oy,C2z IT; 


Oy ‚Сә AT; 


C2z,0y1T; 


Rs; 

Tao; 

(Fas, Ris}; 
(Fas, Ria); 
Rs; 

Tao; 

{Ris, Ria}; 
{ Раз, Ris}; 
{Ro, Ro}; 
(ao, Rio}; 
Uto, Ro}; 
(ao, Rio}; 
Rs; 

Uis, Rs}; 
Ute, Rr}; 
Uis, Rs}; 
Ute, Вт}; 
Rs; 

Rs; 

{Ro, Ro}; 
{Ro, Ro}; 
Rs; 

Rs; 

{Rs, Re}; 
{Rr, Rs}; 
{Rs, Rs}; 
{Re, Re}; 
Ut, Rr}; 
{Rs, Rs}; 
{Rs, Rs}; 


102,101, 00, —102; 
102,101, —00, —102; 
Гол, 23,0, Го,з, — 12,0; 
Го,1, ЯГз,о, Го,з, —iT2,0; 
102,101,00, —102; 
102,101, —00, —102; 
Го,1, 1.8.0, Го,з, —iD2,0; 
10,1, ЯГз,о, Го,з, —iT2,0; 
iTo,2, Го,з, Го,з, 2,0; 
1Го,2, Го,з, — Го,з, 112.07 
iTo,2, Го,з, Го,з, 2,0; 
1Го,2, Го,з, — Го,з, 42,0; 
102,101, —102; 

103,100, —102; 

103, —100, —102; 
103,100, —102; 

103, —100, —102; 
102,101, —102; 

102,101, —102; 

iTo,3, 01, —T2,1; 
iVo,3, Гол, Toa; 
102,101, —102; 

102,101, —102; 
—100,103, —102; 

100, —103, —102; 
—100,100, —i05; 

—i09, —109, —102; 

i00, —100, —102; 

100, ἴσο, —102; 


Го,2, 10,1, —Г2,3; 


P-DNLys; 
P-DNLxv; 


P-DNLxi 
P-DNLzg; 
P-DNLys; 
P-DNLys; 
P-DNLzg; 
P-DNLzg; 


DNL; 
DNL; 


DNL; 
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Го; {C22|000}, {C2y| 440}, {16003}, 7; Centrosymmetric; with SOC 


L; (000); C2z,Coy 1,7; Rs; 
Tao; 


; 102,101, 00, —1G2; 


102,101, --σο, —102; 


Y; (100); oz Co ITT; Ваз, Ria}; 4; Гол, Гз,о, Гоз, -# 2,0; P-DNLvs; 
X; (010); oy,C220,7; | (Fas, Ria}; 4; Гол, iT), Гоз, —iT2,3; P-DNLxs; 
Z; (001); o2,02,1,7; {Раз, Ria}; 4; Гол, iTa,o, Гоз, —iT2,5; DP; 0 
U; (023); Ox,Cozt,7; {Rs, Πο}; ; —00, 103, 00, —102; 

(Rz, Ra); ; 00, —103, 00, —1023 

{Ris, Fac); 2; --σο, ἴσα, --σο, —102; 

{ Кит, Ris}; 2; σο, —i03, --σο, --ἴσοι 
T; (101); oy,Coz,J,7; {Rs, Re}; 2; --σο, ίσα, σο, --ἴσα; 

(Rz, Rs}; ; 00, —103, 00, —1023 

{Ris, Πιο}; 2; —00, 103, --σο, —i02; 

{Влт, Ris}; 2; со, –іоз, --σο, --ἴσοι 
S; (110); C2z,02,1,7; {Ro, Ro}; 4; оз, Гол, Год, Гол; | P-DNLs; 

(Rio, Rio}; 4; 1Го,з, Гол, —Го,о, -Γ2,1; P-DNLs; 


2); Coy,02,I,T; (Fas, Ria}; 


R To,1,70'3,0, 0,3, —Г2,0; P-DNLsn; 
A; ГУ; Coy,0s,IT; Rs; 

D 

P 


102,101, —102; 
1Го,з, —iL'o3; 24; DNL; 0 


—103, —00, —00, —102; 


ы XS; 02,0217; {Ro, Ro}; 
E UR; μισο, E,IT ; (Rs, Rs}; 


{R7, Ro}; 2; —i03,00, --σο, — i02; 
B; ZT; Oz, Coy, IT; (Hs, Rs}; ; 103,100, —1023 
(Re, R7}; $ 103, —100, —102; 


У; DX; Con,oyJT; В»; 
C; YS; O2,C22,IT; — (Ho, Ro}; 
E; ТВ; С2.,0.,ЕТ; (Rs, Ro}; 


102,101, —102; 
Го, з, Гол, Toa; DNL; 0 


103, —i03, —00; —102; 


{R7, Rs}; И 103,103, --σο, —102; 
A; ZU; o2z,0y,IT; {55, R7}; 2; 103, 0з, —102; 
{Re, Rs}; 2; 103, —03, -ἰσο; 


A; TZ; Coz0y,lT; — Hg; 

Н; YT;  cey,C»IT; {Вь, Re}; 
{ Вт, Rs}; 

Q; SR; Coz,05,T7; Во, Ro}; 

G XU; o2,C2z,IT; {Вь, Re}; 
{ Вт, Rs}; 


102,101, —102; 


—100,103, —102; 


100, —i03, —102; 
1Го,з, Гол, =Го,1; DNL; 0 


; 100, ἴσα, —102; 
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—100, —103, --ἰσα; 
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Го; {C22|000}, {C2y| 440}, {13 50}, 7; Centrosymmetric; with SOC 


I; (000; Co. C»,LT; Rs; 

Tao; 
Y; (400); o.,CmL,T; (Raus, Ria}; 
X; (010); σ.,Οοψ,Ι ΤΙ {Ваз, Ria}; 
2; (001); C2,,C2,,1,7; Rs; 

Tao; 


102,101, 00, —102; 


102,101, --σο, —102; 
Гол, 15,0, Го,з, — 2,0; P-DNLyr; 
Το, Гз,о, Го,з, —Я2,0; P-DNL xu; 


102,101, 00, —102; 


102,101, —00, —102; 


U; (055): о,Сәу,Г,7; (Rus, Ria}; 4; Toa Гз,о, Гоз, —iT2,0; P-DNLxv; 
T; (101); о:,Со=,1,7; (Ris, Ria}; 4; Гол, il3,0, Гоз, -1Γἑ0; P-DNLyr; 
5; (110); C2e,021,7; (Ria, Ria}; 4; Гол, Гз,о, Го,з, —iT2,0; P-DNLsn; 
В; (111); Сью. ГЛ; (Ras, Ria}; 4; Гол, Гз,о, Го,з, —il2,0; P-DNLsn; 
A; ГУ; _ Coy,0s,IT; Rs; ; 102,101, — 102; 
D; XS; Cry,02,IT; (Rs. Ев}; 2; i03,i00,—i02; 

(Ro, Rz); ἴσα, — i00, — 1035; 
Р; UR; Cy,0z, IT; {Rs, Rs}; 2; ἰσο, ἰσο, -ἰσα; 

(Ro, Rz); ; ἴσα, —100, —102; 


B; ZT; Cay,oz,IT; Rs; 
X; DX;  Cæs,0y, IT; Rs; 
C; YS; Cos,02, T; (Hs, Вт}; 


102,101, —102; 


102,101, —102; 


—103, — 03, —102; 


{Ro, Rs}; 2; --ἰσα, σα, —t02; 
A; TR; Cos,0;,IT; {Rs, Re}; ; —00, ἴσα, —i02; 
(Rz, Rs}; 2; оо, –іоз, —to2; 


E; ZU; Cos,0y, IT; Rs; 
A; TZ; Cozy T; Rs; 


—02,101, —101; 


i02, ic , —102; 
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Н; УТ; C22,0y, IT; {Rs,Rs}; 4; Го Гол, - Гл; DNL; 
Q; SR; Coz,0y,17; {Вь,Вь}; 4; То, Гол, ioo; DNL; 
G; XU; C22,0y, IT; (Rs, Rs}; 4; Vo,2, 2001, —D253; DNL; 
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Го; {C22|000}, (C2,| 440}, {1101}, T; Centrosymmetric; with SOC 


Г; (000); 
У; (500); 
X; (050); 
2; (005); 
U; (055); 


В; ZT; 


У; DX; 
C; YS; 


E; ТВ; 
A; ZU; 


A; TZ; 
H; YT; 
Q; SR; 


C24, Cay, ως 


02, Cos 1, T; 
πο ας 
0z,0z,1,]; 

02, C22 1,7; 


; C2z2,0y1,T; 


; ο κο LT ; 


; Coz ‚Сох LT; 


Coy,0x, IT; 
Oz,0x, IT; 
Coy,0x,B,IT; 


02,C2y,IT; 


Cos ,0y, IT; 
Cos,0 2, IT; 


Gy GZ IT; 
02,0y,1T ; 


C22,0y1T; 


ο σφι] 
Ox,C2z,1T; 


Ox,C2z,1T; 


Rs; 

Rio; 

(Ras, Ria}; 
(Bas, Ria}; 
(Ras, Ria}; 
{Rs, Re}; 
(Rz, Rs}; 
{Ris, Πιο}; 
{Р1т, Ris}; 
{Ro, Ro}; 
{Rio, Rio}; 
(Ro, Ro}; 
{Rio, Rio}; 
{Ro, Ro}; 
{Rio, Rio}; 
Rs; 

(Ro, Ro}; 
(Rs, Rs}; 
(Rz, Ro}; 
{ А5, Rs}; 
(Ro, Ат}; 
Rs; 

(Rs, Rr}; 
Ute; Rs}; 
{Ro, Ro}; 
(is, R7}; 
Ute; Rs}; 
Rs; 

(Rs, Rs}; 
(Rs, Rs}; 
(Rs, Re}; 
(Rz, R7}; 
(Rs, Rs}; 
(Rs, Re}; 
(Rz, Rs}; 


; ἴσα 101,00, ἴσα; 


102,101, —00,102; 

Го,1,4Гз,о, Го,з,#Г2,0;  P-DNLvr; 
Το, ЙГз,о, Го,з, 2,0; P-DNLxs; 
T0,1, ЙГз,о, Го,з,Г2,0; DP; 
—00, ἴσα, 00,102; 

00, —103,00, 102; 

—00, ἴσα, —00,102; 

00, — i03, —00,102; 

iľo,2, Го,з, Го,з, Г2,0; P-DNLs; 
iLo,2, Го, з, —Го,з, iL2,0; P-DNLs; 
1Го,2, Го,з, Го,з, 2,0; P-DNLxs; 
Го,2, Го,з, —Го,з, Г2,0; P-DNLxs; 
iLo,2,Do,3,Do,3,iD2,;  P-DNLrm; 
1Го,2, Го,з, —Do,3, 2L 2,5; P-DNLrTn; 
102,101, —i02; 

1Го,з, 40,1, 02,1; DNL; 


—103, —00, —00, —102; 


—103, 00, —00, —102; 

103,100, —102; 

i03, —100, —102; 

102,101, —i02; 

—103, —03, —102; 

—103,03, —102; 

Го,з, Гол, Toa; DNL; 
103,03, —109; 

103, —03, —i05; 

102,101, —102; 

1ΓῸ,2» 10,1, Toa; DNL; 
ἴσο, ἴσο, — i02; 

100, --ἴσο, — i02; 

—00, —100, —102; 

—100,100, —1023 

ἴσο, 103, —102; 


—100, —103, —1023 
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Го; (C2.|502). (C2,] 3 50}, {11000}, 7; Centrosymmetric; with SOC 


(000); 


; ГУ; 
; XS; 


UR; 


ZT; 


TX; 
YS; 


TR; 


ZU; 
TZ; 


; ὙΠ 


SR; 


XU; 


C2z,Coy,1,T; 


σερ); 
πο Ες 
0, C2y,1, T ; 
Coy Cos ,T,T ; 


; ο ο T; 
Š C2z,Coy 1,7; 


; Cox ο ος 


Ο»υ»σα.1Τ; 
92,02,17; 
С», σα EIT; 


O2z,Coy IT; 


Cos ,0y, IT; 
Oy; Cas IT; 


Cos 0; Ë IT. 


Oy;0z,1T; 
Coz,0y, IT; 
σα,σῃΤ; 
Co, c E,IT; 


Ox,C2z IT; 


Rs; 

Tao; 

{Ris, Ria}; 
Us, Ria}; 
{ Влз, Ria}; 
{Ro, Ro}; 
{Rio, Rio}; 
{Ro, Ro}; 
{Rio, Rio}; 
{Ro, Ro}; 
(Ro, Rio}; 
Ute, Re}; 
Ut, Rr}; 
{Rs, Rs}; 
{Ro, Ro}; 
{Πιο, Ric}; 
{Riz, Riz}; 
{Ris, Ris}; 
(Ro, Rigo}; 
Rs; 

{Ro, Ro}; 
Ute, Re}; 
{R7, Rr}; 
{Rs, Rs}; 
{Ro, Ro}; 
{Rs, Re}; 
Ut, Rs}; 
Rs; 

{ Rs, Re}; 
{R7, Rs}; 
Ute, Re}; 
{R7, Rr}; 
(Rs, Rs}; 
{Ro, Ro}; 
(Flo, Ro}; 
Rs; 

{Ro, Ro}; 
Lis; Re}; 
{R7, R7}; 
{Rs, Rs}; 
{Ro, Ro}; 
{ Rs, Re}; 
{R7, Rs}; 


102,101, 00, —102; 
102,101, —00, —102; 
Το, 23,0, Го,з, —iD2,0; 
Го, 1, 23,0, Го,з, —il 2,0; 
Гол, 23,0, Го,з, —iD2,0; 
1Го,2, Го,з, Го,з, 11 2.07 
1Го,2, Го,з, –Го,з,їГо,0; 
1Го,2, Го,з, 'o;3, iD2,0; 
1Го,2, Го,з, —Го,з, 22.0; 
1Го,2, Го,з, Го,з, 11 2.07 
1Го,2, Го,з, –Го,з,їГо,0; 
00; 00; —90, 00, —102; 


700, —00, —00,00, —102; 


700,00, —00,00, —102; 


700, —00, —00,00, —102; 
700,00, —00, —00, —102; 


700, —00, —00, —00, —102; 


700,00, —00, —00, —102; 


σο,--σο,--σο,--σο,--ἶσο; 
102,101, —102; 
1Го,з, — Гол, Toa; 
—i00, —00, —00, —102; 
—100, 00, —00, —102; 
100, —00, —00, —102; 
100,00, —00, —102; 
100,103, —102; 
—100, —103, —1023 
102,101, —102; 
—100, 103, —102; 
ἴσο, —103, —102; 
—100, 00, —00, —1023 
--ἴσρ,--σο,--σο, —102; 
100,00, —00, —102; 
100, —00, —90, —102; 
1Го,з, — Гол, -Γ2,11 
102,101, —109; 
1Го,з, Гол, Toa; 
100,00, —00, —1G2; 
100, —00, —90, —102; 
—100, 00, —00, —1023 
--ἰσο, —00, —00, —102; 
100,103, —102; 


—100, —103, —102; 


P-DNLy r; 
P-DNL xs; 
P-DNLzu; 
P-DNLzu; 
P-DNLzu; 
P-DNLyr; 
P-DNLyr; 
P-DNLxs; 
P-DNLxs; 


DNL; 
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824 


To; {C2215404}, {C2y| 440}, {11440}, T; 


(000); 


NIHI 

NIF c 

о о 
„хз uu 


о © 
о 


μες ώς UE 


© 


кюе 
кюре Юе 


— — 
NIHI toll 
ые © 
C ме 


XU; 


C2z,Coy 1,7; Rs; 


Tao; 
Ox,Coz1,7; (Ras, В 
0; C»y IT; (Ras, В 
Ox,Coy1,7; (Ris, В 


Coy το. LT, 


Lo, Rio}; 
; Cay,oxJ,7; {Ris, Ria}; 
; G Coz /T; (Ro, Ro}; 
{Rio, Rio}; 
; Oy,021,7; (Ro, Ro}; 
Lo, Rio}; 
C2y,0x,1IT; Rs; 
C5y,02, IT; (Hs, Rs}; 
{Re, Rr}; 
05,0217; Бо, Ro}; 
0;,Coy, IT; {Rs, Ro}; 
{R7, Rs}; 
Cozy IT; Rs; 
Cos,0y,IT; (Hs, Rs}; 
бу,0.1Т; — (Ro, Ro}; 
бу,0.1Т; — (Ro, Ro}; 
Coz0y,IT; Rs; 
С?.,0,1Т; {Rs, Rs}; 
Us, Rr}; 
C22,0y, IT; {Rs, Rs}; 
{Re, Re}; 
{R7, Вт}; 
{Rs, Rs}; 
Coz,0y,l T; {Rs, Rs}; 
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102,101, 00, —102; 


102,101, —00, —102; 


Το, 23,0, Го,з, oo; 
Го,1,4Гз,о, Го,з, 42,0; 
Го,1,4Гз,о, Го,з, 42,0; 
Го,з, Го,1, Го,о, Toa; 
1Го,з, Гол, —Го,о, —Г2,1; 


Το, Гз,о, Го,з, —Я 2,0; 


1Го,2, Го,з, Го,з, 12,0; 


Го, 2, Го,з, —Po,3, 12,0; 


1Го,2, Го,з, Го,з, 12,0; 


Го, 2, Го,з, —Po,3, 12,0; 


102,101, —102; 
103,100, —102; 

103, --ἴσο, —102; 
Го,з, — Го,1, 12,0; 
100, 103, —102; 
—100, —103, —102; 
102,101, —102; 
1ΓῸ,2, Го,1, —T2,1; 
Го, з, οι, i2,0; 
Го, з, — Гоа, —U2,1; 
102,101, —109; 
—103, 100, —1025; 
—103, —100, —102; 
—100, 100, —1023 
—100, —100, --ἴσο; 
100, —100, —102; 
100,100, —102; 


iL'o,2, Гол, —2,3; 


Centrosymmetric; with SOC 


DNL; 0 


DNL; 
DNL; 
DNL; 


DNL; 0 
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Го; {C2z|005}, (C2,|003 }, {1000}, 7; Centrosymmetric; with SOC 


Г; (000; Co2,Coyt,7; Rs; 


102,101, 00, —102; 


Γιο; ; 102, 101, —00, —102; 
„ Τά Τρ). s š q ; 
У; (550); Сә:,Сэу,1,Т; Rs; ; 102,01, 00, —102; 
Γιο; ; 102, 101, —00, —102; 


Z; (001); Cx;,,Cəx,L,T; (Fas, Ria}; 
T; (444); Co4,Cos,L,T; { Ваз, Ria}; 
S; (010); Ο.Τ: {R2, Ra}; 

186, Rs}; 


10,1, il3,0, Го,з, 12,0; P-DNLzg; 
Гол, Гз,о, Го,з, σοι P-DNLre; 


103, 00, —i02; 


103, —00, —i02; 


R; (055); С,Е,1,7; {Ro,Ro}; 4; Гол, -Го,о,Го,з,#Гә,о; P-DNL; 
A; TZ; Coz,0y, IT; Rs; ; 102,101, --ἴσο; 
H; YT; Cozy, IT; Rs; 102,101, —i02; 
D; SR; Coz, IT; {R2, Ва}; ; ἶσα, -ἰσα; 
А; ZT; 02,0y,1T ; {Rs, Re}; ; 100,03, —102; 
(Rz, Rs}; ; —400, —03, — i02; 


e 
25 


C2z,0y, IT; Rs; 
C2y,0z,IT; Rs; 
Ox,0z1T; — (Ho, Ro}; 
Ox,0z1T; — (Ho, Ro}; 


102,101, —102; 


ё 
E 


102,101, —102; 
Го,з, οι, -Г21; DNL; 
iLo3,—iLoi,—DI21; DNL; 


N 
Ww 


Bo Q m b I 
=i 
д 


; YF; Coy,0s,IT; Rs; ; 102,101, —102; 

; ТЕ; o2,0y,.IT; {5 Πο}; 2; ἦσο, σα, --ἴσοι 
(Rz, Ra); ; —100, —03, --ἰσα; 

C; YC; C2z,0y, IT; Rs; ; 102,101, —102; 
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Го; {C2z|005}, 4029/0051. {1340}, T; Centrosymmetric; with SOC 


Г; (000); С.,С°,,1,7; Rs; 


102,101, 00, —102; 


Rio; ; 102,101, —00, — 102; 
Y; (220); C24,C2,,L,7; Rs; ; 102,401, 00, —402; 

Rio; ; 102,101, —00, — 102; 
2; (001); C»,,C».,L,7; (Fas, Ria}; 4; Гол, Гз,о, Го,з, —iT2,3; P-DNLzp; 
T; (255); Cox Cs, LT; (Fas, Ria}; 4; Гол, Гзо, Гоз, -1Γ2ο; P-DNLrG; 
S; (050); o.,E,LT; (Ros, Ro}; 4; Гол, Гоо, Гоз, —iT2,0; DP; 0 
R; (053): oz1,T; {Ri, Ri}; ; 00,00, —1023 

{Вз, Ёз}; 2; --σο, 00, --ἶσο; 

{Rs, Rs}; 2; σο.--«σο,--ἴσοι 

(Rz, R7}; ; —00, —00, —102; 


A; ГА;  Cozoy4T; Rs; 
Н; YT;  Coso,IT; Rs; 


102,101, --ἴσο; 


102, —i01, —102; 


D; SR; Coz, IT; {R2, Βα}; ; ἴσο, --ἰσα; 
(Ra, Ra}; ; --ἴσο, --ἴσοι 
А; ZT; ошо,17, {05,5}; 2; 100, 03, --ἴσοι 
(Rz, Ra); ; —1с0, —03, —i02; 
X; DY; C2z,0y, IT; Rs; ; 102,101, --ἴσοι 
A; DA; Coy,0s,IT; Rs; ; 102,101, — 102; 
B; ZB; оз,0.ЛТ; (Ros Вэ}; 4; 1Гоз, Гол, -V2,5 DNL; 
G; TG; 05,02, 17 ; (Ro, Ro}; ; —iloa,iToai,—D2,; DNL; 
Е; УЕ; C2y,0z,IT; Rs; ; 192, --ἶσι, —102; 
Е; ТЕ; 02,0y,1T ; {Rs, Re}; ; ἴσο, σα, --ἴσο; 


{R7, Rs}; 
C; YC; C2x,0y1IT; Rs; 


—100, —03, —102; 
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102, 101 , —i05; 
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TŠ; (C>;|000), (C>,|000), {7|000}, T; Centrosymmetric; with SOC 


Г; 


ES in 


P 9 > ours 


Q m m Q m le Ú > 


(000); 


C2z,Coy 1,7; 


; ο Coy,L,T ; 


C2z,Coy,1,T; 


; C2z,Coy,1,T; 


Сәг ГУТ; 


; Сәг IT 


ο. σφι] 
Coz,0y, IT; 
C22, IT; 

Cos oy, IT; 
Cos Oy, IT; 
Суб IT; 
Суб» IT; 
Coy ,0z1IT; 
Coy ,0z1T; 
Cos ,0y, IT; 
Cos Oy, IT; 


Rs; 
Tao; 
Rs; 
Tao; 
Rs; 
Tao; 
Rs; 
Tao; 
{R2, Ra}; 
Ute, Rs}; 
{R2, Ra}; 
Ute, Аз}; 
Rs; 
Rs; 
{R2, Ra}; 
Rs; 
Rs; 


102,101, 00, —102; 
102,101, —00, —102; 
102,101, 00, —102; 
102,101, —00, —102; 
102,101, 00, —102; 
102,101, —00, —102; 
102,101, 00, —102; 
102,101, —00, —102; 
103,00, —1023 

103, —00, —102; 


103,00, —1023 


; 103, —00, —1023 


102,101, —102; 
102,101, —102; 
103, —102; 

102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 


ση, σι , -ἰσα; 
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T^: {Ο52.|000}, (C5,|000), {11001}, T; Centrosymmetric; with SOC 


Г; (000; С.,С°,,1,7; Rs; 


102,101,00, —102; 


Πιο; ; 102,101, —00, —102; 
. (110). : j j ; 
Y; (5 50); ο κο LT; Rs; ; 102,101, 00, —102; 
Rio; ; 102,101, —00, —102; 


Z; (001); o2,02,1,7; — (Rus, Ria}; 
T; (LY), σαι IB Ria}; 
S; (010); Coz,1,7; (Fo, Ra}; 


1,1, 15,0, Го,з, —?D2,0; DP; 0 
Гол, il3,0, Го,з, -1Γ2,ο; DP; 0 


103, 00, —102; 


(Ro, Rs}; ; 103, —00, —102; 
R; (053); С.,1,7; {R2, Ra}; 2; 403,00, --ἴσοι 
(Ro, Rs}; ; 103, —00, —102; 


A; TZ; С2., 9 IT; БЕ; 
H; УТ;  C22,0y, IT; Rs; 


102,101, —102; 


102,101, —102; 


D; SR;  Co4IT; (Fo, Ra}; 103, —1092; 
А; ZT; o2,0y,IT; (Rs. R7}; 2; ἴσα, σα, --ἴσα; 
(Ro, Rs}; ; 103, —03, —102; 


X; ГУ; Оәг,оу,17; Rs; 
A; ГА;  Coyos,17; Rs; 
В; ZB; | oz,C2y,IT; {Вь, Rs}; 


102,101, —i02; 


102,101, —102; 


103, ico, —i03; 


{Ro, Rr}; 2; 103, –ісо, --ἴσο; 
С; TG;  ezCoIT; {Вь, Πε}; ; ἶσα, ἴσο, — i02; 
{Нв, Вт}; 2; 103, —00, —to2; 


Е; УЕ; Coay,oz,IT; Rs; 

Е; ТЕ; 02,0y,1T ; (Hs, R7}; 
(Rs, Rs}; 

C; YG; Coz, IT; Rs; 


102,101, —i02; 


103,03, —103; 


103, —03, —102; 
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102,101, —i05; 
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Го; {C2z|000}, {C2,|000}, {11330}. 7; Centrosymmetric; with SOC 


Г; 


БЕРЕЗ 


Q m m Q D P U > 


(000); 


Co; ο TT; 


; Co; ‚Сәу ‚1,7 


Co; σον LT 


; Co; σον LAS 


C2z,0y1T; 
Co; ‚бу AT; 
Coz IT; 


С.Т; 
Cos oy, IT; 
Суб» IT; 
Суб IT; 
Суб» IT; 
Суб IT; 
Cos Oy, IT; 
Cos ,0y, IT; 


Rs; 
Tao; 
Rs; 
Tao; 
Rs; 
Tao; 
Rs; 
Tao; 
(Ro, Ro}; 
Uto, Ro}; 
Rs; 
Rs; 
{R2, R2}; 
Ut, Ра}; 
Rs; 
Rs; 


; 102,101, 00, —102; 


102,101, —00, —102; 
102,101, 00, —102; 
102,101, —00, —102; 
102,101, 00, —102; 
102,101, —00, —102; 
402,101, 00, —102; 


102,101, —00, —102; 


To,1, — Го,о, Го,з, 42,0; DP; 0 
Го,1, —Го,о, Го,з, ^i 2,5; DP; 0 


102,101, —102; 
ἶσα, —101, —102; 
100, —102; 
—100, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 
ἶσα, —101, —102; 
ἶσα, —101, —102; 
102,101, —102; 


102,101, —102; 


829 


830 


202102.00016v1 


chinaXiv 


Е; УЕ; Coy,oz,IT; Rs; 

Е; ТЕ; 02,0y,1T ; (Hs, R7}; 
(Rs, Rs}; 

C; YO; С.Т; Rs; 


102, —101, —102; 


103, 03; —102; 


103, —03, —102; 


SG 68 
Го; {C2z|000}, {C2,|000}, {1222}, 7; Centrosymmetric; with SOC 
Г; (000); C2z,CayJ,7; Hs; 2; 402,101, 00, —i02; 
Rio; 2; 102,101, --σο, —102; 
У; (220); Co4,C2,,L,7; Rs; 2; 102,101, 00, —102; 
Rio; 2; 102,101, —00, —102; 
Z; (002); o2,02,1,7; — (Ria, Ria}; 4; Гол, Гз,о, Гоз, —iT'2,0; DP; 0 
T; (525); ово. — (Ras, Ria}; 4; Гол, Гз,о, Гоз, —iT2,0; DP; 0 
S; (050); о:,Е,1,7;  {Ro,Ro}; 4; Гол, —Го,о, Гоз, -1Γ2ο; DP; 0 
В; (055); о:,Е,1,7; (Ro, Вэ}; 4; Гол, —Го,о, Гоз, —Г2,0; DP; 0 
A; TZ; Coz,0y, IT; Rs; 2; 102,101, — 102; 
H; YT; Coz,0y, IT; Rs; 2; 102, —i01, --ἴσοι 
D; SR; Co, IT; {R2, R2}; 2; ἴσο, -ἰσα; 
{Ва, Ra}; 2; --ἶσο, --ἴσοι 
A; ZT; 02,0y,1T ; {Η5, Вт}; 2; ἰσα, σα, —io2; 
{Re, Rs}; 2; 103, —03, —i02; 
x; ГУ; C2z,0y, IT; Rs; 2; 102,101, — 102; 
A; ГА; C2y,0z, IT; Rs; 2; 102,101, —102; 
B; ZB; Oz,Cry IT; {Rs,Rs}; 2; ἴσα, ἴσο, --ἴσο; 
Ве, Вт}; 2; 103, --ἴσο, --ἰσα; 
С; Та;  oezC»IT; {Rs,Rs}; 2; —ios, ἴσο, –ісә; 
{Re, Вт}; 2; —103, —100, --ἰσα; 
2 
2 
2 
2 


102, ici ; -ἰσα; 
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T'£; {С5.|000}, {C2y|000}, {11000}, T; Centrosymmetric; with SOC 


Г; (000;  C22,C2y;1;,T; Rs; 


А ; 102,101, 00, —1023 
Tao; ; 102,101, —00, —iG2; 
Y; (051); С.С, ΤΙ Rs; ; 192,101, 00, —102; 
Tao; ; 102,101, --σο, —102; 
Xi (301); Coz,Coy,LT; Rs; ; 102,101, 00, —102; 
Tao; ; 102,101, —00, — 102; 
Z; (440); Coz,Coy,1/T; Rs; ; 102,101, 00, — 102; 
Tao; ; 102,101, —00, --ἴσο; 
L; (400); LE,T; { В2, H2); 2; со, —00, --ἴσοι 
{Ra, Ra}; ; —00, —00, —¿G2; 


A; ΓΖ/ΓΛ; C2z,0y,.IT; Rs; 
G; XG/XY; C2z,0y,IT; Ез; 


; 102,101, —102; 


; 102,101, —102; 
H; УН/УХ; C22,04, IT; Rs; ; 102,101, —i02; 
Q; ZQ; C22,0y, IT; Rs; ; 102,101, —102; 
X; ГХ/ГУ; Coz,02,IT; Rs; ; 102,101, —i02; 
С; YC/YZ; Coz,0z,IT; Rs; ; 102,101, —102; 
A; ZA/ZY; Coz,0z,1T; Rs; ; 102,101, —102; 
U; XU; Cox,02,1T; Rs; ; 102,101, —102; 
A; ГУ/ГА; Coy,o2,IT; Rs; ; 102,101, — 102; 
D; XD/XZ; Coy,04,IT; Rs; ; 102,101, —102; 
B; ZB/ZX; Coy,o2,IT; Rs; ; 102,101, —102; 
R; YR; C2y,0z, IT; Rs; ; 102,101, —102; 
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T$; {C2z|000}, (Co,000), {Ида}, T; 


I; (000); 


O NIH юе! 


vie C NIH 


NIF nie nie © 


о 
о 
м2 


C2z,Coy 1,7; Rs; 


Rio; 
Oz,0y; l; T; {Ris, Ria}; 
05,05,],/7; {Ris, Ria}; 
був»; — (Fas, Ria}; 
LET: {R2, Ra); 

{ Ra, Ra}; 
C22,0y,1T; Rs; 
Ox,C2z,1T; {Rs, Rs}; 

{ Re, Rr}; 
Oy,Caz,tIT; {Rs, Rs}; 

{ Re, Rr}; 
C2z,0x, IT; Ro; 
Cox,o z IT; Rs; 
G Cos IT; {Rs, Rs}; 

Ute, Rr}; 
O;0y,1T;  {Вь, Rr}; 

Ute, Аз}; 
C2z,0y,IT; Ro; 
Co oa IT; Rs; 
0x,Coy,l T; {Rs, Rs}; 

{ Ав, Rr}; 
с:,Сәу,1Т; {Rs, Rs}; 

{ Re, Rr}; 
Coy,0z,IT; Ro; 


Centrosymmetric; with SOC 


; 102,101, 00, —102; 


; 102,101, —00, —102; 


; Гол, Гз,о, Го,з, —Г2,0; DP; 0 
; Гол, Гз,о, Го,з, —Г2,0; DP; 0 
; Гол, Гз,о, Го,з, —Г2,0; DP; 0 


; 00, —00, —102; 
; —00, —00, —102; 
; 102,101, —1023 
; 103,100, —1023 
; 103, —100, —1023 
; ἴση, ἴσο, —102; 


; τῖσα, —100, —102; 


2 

2 

4 

4 

4 

2 

2 

2 

2 

2 

2 

2 

2; 103,01, — i025; 
2; 102,101, — i02; 

2; —103,100, — i02; 
2; —103, --ἴσο, — 102; 
2; 103,03, — 1025; 

2; 103, —03, — 1025; 
2; 103,01, — 1025; 

2; 102,101, — 102; 

2; 103,100, — i02; 

2; 103, —ісо, —102; 
2; 103,100, — i02; 

2; 103, —100, — i02; 
2 


; 103, —01, —102; 
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9. SG 71-80 


Ге; {C2z|000}, {C2,|000}, {1|000}, 7; Centrosymmetric; with SOC 


Г; 


> = з A 


=< b S > > Q 


° 


(000); 


C22z,Cay 1,7; Rs; 

Γιο; 
Coz,Coy Rs; 

Tao; 
C2y,1,T ; (R5, Ra}; 

{ Re, Rs}; 
Cox,1 T; (Hao, Ва}; 

{ Re, Rs}; 
Coz,l,T; (Hao, Ва}; 

{Нз, Rs}; 
Coz;,C»,, IT; Rs; 


; Coz oy IT; Rs; 


C2z,0y1T; Rs; 
C2z,IT; {R2, Ra}; 


; Cos ,0z2,1T ; Rs; 


Cox,Gz IT; Rs; 
Cox IT; (Ro, Ra}; 


; Co oa JT; Rs; 


Coy,0s,IT; — Hs; 
Coy IT; { Ro, Ra}; 


102,101, 00, —102; 

м 102,101, —00, — 102; 
102,101, 00, —102; 
102,101, —00, —102; 
103, 00, —109; 

103, —00, —102; 
103,00, —109; 
103, —00, —102; 
103,00, —109; 
103, —00, —102; 
102,101, —102; 
102,101, —102; 
102,101, —102; 
103, —102; 
102,101, —102; 
102,101, —102; 
103, —102; 
102,101, —102; 
102,101, —102; 
103, —102; 
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Го; {С2.|000}, {C'2,|000}, (7|3 30), 7; Centrosymmetric; with SOC 


I; (000; | Co4Co,7; Rs; 
Γιο; 
X; (111); СОТ; Rs; 
Γιο; 
R; (500);  c,,E,L,7; — (Ho, Ro}; 
S; (101); uuEQT; ВВ 
; (110); Сэг,1,Т; {В2, Ra}; 


(is, Rs}; 
Coz,Coy,IT; (Hs, Rs}; 
ΓΛ/ΓΧ; Co; Oy IT; Rs; 


> = 
„=ч 
AIW 
elei 
elei 
— 


G; XG; Coz0y, T; Rs; 
Р; TW; Coz IT; {R2, Ra}; 
X; ГУ/ГХ; Cos0.17; Rs; 
Е; ХЕ; Cox,0z, T; Rs; 
D; SW; Cos IT; (Ro, Πο}; 


(Ra, Ra}; 
A; ГА/ГХ; Coya fT; Rs; 
U; XU; Coxy,02tIT; Rs; 
Q; RW; Coy IT; (Ro, Πο}; 
{Ra, Ra}; 


; 102,101, 00, —102; 


102,101, --σο, —i02; 
102,101,00, —102; 

102, 101, —00; —102; 

Гол, — Го,о, Го,з, —Г2,0; DP; 0 
Гол, — Го,о, Го,з, —Г2,0; DP; 0 
103,00, —102; 

103, —00, —102; 

1Γο,2, 1Γο,1, 12,0; DP; 0 
102,101, —102; 

102,101, —102; 

103, —102; 

102,101, —102; 

102,101, —102; 

100, —102; 

—100, —102; 

102,101, —102; 

102,101, —102; 

ἴσο, —102; 


—100, —102; 
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T; {62.1202}, (C2,|2 10}, {11000}, 7; Centrosymmetric; with SOC 


г; (000); 
Xi (555); 
N 1 Я 
R; (500); 
5; (505); 
T. (130) 
W; ($225; 


Coz,Cay УТ; Rs; 
Γιο; 
Coz,Cay LT; Rs; 
Γιο; 
συ. Εμ], | (Ro, Ro}; 
σα, Ε.Τ; | (Ro, Ro}; 
O;,E,l,T;  {Rg, Ro}; 
Cos,Coy, IT; {Ri, Ri}; 
{ Ra, Πο}; 
{ Rs, Rs}; 
{ Ra, Ra}; 
C2z,0y IT; Rs; 
C2z,0y IT; Rs; 
C»,,E,IT; (Hs, Rs}; 
{R7, Rr}; 
C22,02,1T; Rs; 
C22,02,1T; Rs; 
C22,E,IT; | (Rs, Rs}; 
{R7, R7}; 
Coca IT; Rs; 
Сәу,оъ,Т; Rs; 
Coy,E,IT; — (Bs, Rs}; 
{Rr, Rr}; 


102,101, 00, —102; 
102,101, —00, —102; 
102,101, 00, —102; 


102,101, —00, —102; 


Гол, — Го,о, Го,з, —Г2,0; DP; 0 
Го, — Го,о, Го,з, —Г2,0; DP; 0 
Гол, — Го,о, Го,з, —Г2,0; DP; 0 


σο,σο,--ἴσο; 

00, —90, —102; 
—00,00, —102; 
--σοι--σο, —102; 
102,101, —102; 
—i102,101, --ἴσο; 
—100, --σο, —102; 
100, —00, —102; 
102,101, —102; 
-ἰσα,ἴσι, --ἴσο; 
100, --σο, —102; 
—100, —00, —102; 
102,101, —102; 
102,101, —102; 
—100, --σο, —102; 


ἴσῃ; —00, —103; 
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Го; {C2z|505}, {Coy|5 50}, {11250},7; 


Г; 


(000); 


AIW NI 

elel NII 

re) 
x 


C2z,Coy 1,7; Rs; 


Γιο; 
С>..С,Т; Rs; 

Γιο; 
C2y,1,T ; { Ro, Ra}; 

(Re, Rs}; 
Cos I T; (R5, Ra}; 

(Re, Rs}; 
O;,E,l,/T;  {Rg, Ro}; 
Cos,Coy,IT ; {Ri, Ra}; 

(Ha, Ёз}; 
Coz0y, IT; Rs; 
Coz,0y,IT; Rs; 
Coz, E IT; (R5, Rs}; 

{R7, Rr}; 
Cos,02,17; Rs; 
C22,02,1T; Rs; 
Cox, EIT; (Hs, Rz); 
Coy,0s,IT; Rs; 
Coca IT; Rs; 
Coy,E,IT; (Hs, Rz); 


3 102,101,00, —102; 


102, 101, —00; —102; 
102,101, 00, —102; 
102, 101, —00; —102; 
103,00, —102; 

103, —00, —102; 
103,00, —102; 

103, —00, —102; 
Го,1, — Го,о, Го,з, ^ ?I2,0; 
03,03, —102; 

03, —03, —102; 
102,101, —102; 
-ἰσα,ἴσι, —102; 
—¿Go, —00, —102; 
i00, —00, —102; 
102,101, —102; 
—i02, —101, —102; 
103, —00, —102; 
102,101, —102; 

102, —i01, —102; 


—i03, —00; —102; 


Centrosymmetric; with SOC 


DP; 0 
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Га; (CL|0001, T; Non-Centrosymmetric; with SOC 


T; (000); СТ; 
M; (220); CL,T; 
Z; (004); CL,T; 
А; (455); CT; 
R; (055); Сәг,7; 
X; (050); C2z,7; 
A; TX; ЕЛ Caz; 
U; ZR; ЕЛ Coz; 
A; TZ; G: 

У; МА; Cj; 

X; ΓΜ; E,T C»; 
5; ZA; E,T C»; 
Y; XM; ETC»; 
T; RA; Е C»; 
W; XR; Сг; 


{ Ra, Rs}; 2; 
Ul, Re}; 2; 
{R2, Rs}; 2; 
Ul, Πο}; 2; 
Li, Rs}; 2; 
Uta, Re}; 
{R2, Rs}; 
{Ra, Re}; 
Uis, Ra}; 
(io, Ra}; 
Ro; 

Ro; 


co+ics ; 2 
w ,-—1023; 
co ic ; 
20528409; 
gotics TM 
Va 5102; 
70—163 
—J2 ? 
со+ісз 
V2 


—102; 
5202; 
70—103 

, 


—i03; 


gotics T 
"am ὙΓΡΆ 
σϱρ-ἰσα 
_ 2 
103, —102; 


‚202; 


103, —102; 
4. —1; 
(—1)°/°; 
= УТ; 
ma ο, 
V-T; 
(-1)°/4; 
= УТ; 
—(—1)%/°; 
[E 


—i; 


C-1 WP; 
C-1 WP; 
οι WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
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Га; {21.1001}, T; Non-Centrosymmetric; with SOC 


I; (000; СЕ; 


M; (550); 


= 3 =< ш t 


MA; 


TM; 
ZA; 

XM; 
RA; 


; XR; 


CRT, 


CLT 


LOT 


; С2.,Т; 


Co; T; 
E,TC2:; 
E,TC2:; 


Fa 
Ciz; 


Fo 
Ciz; 


E,T Cos; 
ЕЛ Cos; 
Е,Т Сз»; 
E,T Cos; 
C35; 


(Fio, Rs}; 
{ Ва, Re}; 
(iz, Rs}; 
{ Ва, Re}; 
Un, Ri}; 
{ Rs, R7}; 
{ Rs, Rs}; 
Un, Ri}; 
Ls, R7}; 
{ А5, Rs}; 
Un, Ri}; 
{ Ез, Ёз}; 
{R2, Ra}; 
Ro; 

{R2, R2}; 
Ra; 

Ra; 


Ro; 
{ Re, Πο}; 
Ro; 
{R2, R2}; 
Ro; 
Ra; 


со+ісз ; a 
uw ‚ 102; 
σρο--ἶσ ; 
20528409; 
gotics TM 
V2 5102; 
70—103 
caa. š 


—102; 
00, —102; 
103, —102; 
--σο, —102; 
Go, —102; 
103, —102; 
--σο, --ἴσο; 
Go, —102; 
--σο, —102; 
103, —102; 
—1,1; 
—00, —102; 
4. =]; 
(—1)$/*; 
=k; 
—(—1)%⁄4; 
4 =1; 
(—1)$/*; 
— —1: 
—(—1)%⁄4; 
—1, 1; 
--σο, —102; 
—1,1; 
--σο, --ἴσο; 
[E 


—i; 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
C-1 WP; 


L-NSzan; 


L-NSzan; 


L-NSzan; 


με м ы ы 
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Га; {21.1001}, T; Non-Centrosymmetric; with SOC 


T; (000); СТ; 
M; (220); CL,T; 
Z; (004); CL,T; 
А; (455); CT; 
R; (055); Сәг,7; 
X; (050); C2z,7; 
A; TX; ЕЛ Caz; 
U; ZR; ЕЛ Coz; 
A; TZ; G: 

У; МА; Cj; 

X; ΓΜ; E,T C»; 
5; ZA; E,T C»; 
Y; XM; ETC»; 
T; RA; Е C»; 
W; XR; Сг; 


{ Ra, Rs}; 2; 
{ Ra, Re}; 2; 
{R2, Rs}; 2; 
Ul, Πο}; 2; 
Li, Rs}; 2; 
Uta, Re}; 
{R2, Rs}; 
{Ra, Re}; 
Uis, Ra}; 
(io, Ra}; 
Ro; 

Ro; 


со+ісз ; 2 
uw ‚ 102; 
σρο--ἶσ ; 
20528409; 
gotics TM 
Va 5102; 
70—163 
—J2 ? 
со+ісз 
V2 


—102; 
5202; 
70—103 

, 


—i03; 


gotics T 
"am ὙΓΡΆ 
σϱρ-ἰσα 
_ 2 
103, —102; 


‚202; 


103, —102; 
4. —1; 
(—1)°/°; 
= УТ; 
ma ο, 
V-T; 
(-1)°/4; 
= УТ; 
—(—1)%/°; 
[E 


—i; 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
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Га; {21.1003}, 7; Non-Centrosymmetric; with SOC 


I; (000; СЕ; 


M; (550); 


= 3 =< ш t 


MA; 


TM; 
ZA; 

XM; 
RA; 


; XR; 


CRT, 


CLT 


LOT 


; С2.,Т; 


Co; T; 
E,TC2:; 
E,TC2:; 


Fa 
Ciz; 


Fo 
Ciz; 


E,T Cos; 
ЕЛ Cos; 
Е,Т Сз»; 
E,T Cos; 
C35; 


(Fio, Rs}; 
{ Ва, Re}; 
(iz, Rs}; 
{ Ва, Re}; 
Un, Ri}; 
{ Rs, R7}; 
{ Rs, Rs}; 
Un, Ri}; 
Ls, R7}; 
{ А5, Rs}; 
Un, Ri}; 
{ Ез, Ёз}; 
{R2, Ra}; 
Ro; 

{R2, R2}; 
Ra; 

Ra; 


Ro; 
{ Re, Πο}; 
Ro; 
{R2, R2}; 
Ro; 
Ra; 


со+ісз ; a 
uw ‚ 102; 
σρο--ἶσ ; 
20528409; 
gotics TM 
V2 5102; 
70—103 
caa. š 


—102; 
00, —102; 
103, —102; 
--σο, —102; 
Go, —102; 
103, —102; 
--σο, --ἴσο; 
Go, —102; 
--σο, —102; 
103, —102; 
—1,1; 
—00, —102; 
4. =]; 
(—1)$/*; 
=k; 
—(—1)%⁄4; 
4 =1; 
(—1)$/*; 
— —1: 
—(—1)%⁄4; 
—1, 1; 
--σο, —102; 
—1,1; 
--σο, --ἴσο; 
[E 


—i; 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
P-NSzan; 
C-1 WP; 


L-NSzan; 


L-NSzan; 


L-NSzan; 


με м ы ы 
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Го; {C£|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000; Ci; 
N; (050); ЕТ; 
уу CT; 


2; (111); CLT; 


РЕ бб] Т, 


A; T'A/TZ; CL; 
V; ZV; Ch; 
W; XP; Ολα; 
X; ΤΖ/ΤΣ; ETC»; 
Е; ZF; Ë T C»; 
Q; NP; Е; 


A; TX; Ë T C»; 
U; ZU; ET Ciz 
Y; XZ/XY; ET Caz; 


{R2, Rs}; 
{Ra, Re}; 
{R2, R2}; 
{R2, Ва}; 
{R2, Rs}; 
{ Ва, Re}; 
{R2, Ra}; 
Ro; 


со+ісз ] P 
"yao Um 


00—103 -[σο; 
—00, —i02; 
103, —102; 
а , 102; 
E —102; 
ios, πα 
4 —1; 

(—1)5/°; 
=4/-1; 
zd 

4 —1; 

πας 

. 

Bu dr 


C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


= πι πὶ πι πι ы 
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Гу; (CL|333),T; Non-Centrosymmetric; with SOC 


(000); 


ZV; 


; XP; 


Г7/ГУ; 
ZF; 
NP; 
DX; 
ZU; 
XZ/XY; 


OLT: 
ЕТ, 

Coz 7; 
CL T; 


Og CLT | 


š ΠΗ 
Ci 


GE 


{ Ro, Rs}; 
{ Ra, Re}; 
{R2, R2}; 
{R2, Ва}; 
{R2, Rs}; 
{ Ra, Re}; 
Ra; 

{ Ra, Ra}; 
Ro; 


60-193 T 
V2? —102; 


609—193 TP 
,—105; 
--σο, —102; 
103, --ἴσο; 
gotics P 
з, 402; 
00—103 EM 
Tm den 


i, 1; 


—100, —1023 


Y —1, —1; 
(-1)°/4, = 
=, 


— (13/4, —1; 


οι WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


C-2 WP; 


= πι πι πι πι ы 
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10. SG 81-90 
SG 81 
Га; {53,1000}, T; Non-Centrosymmetric; with SOC 
Г; (000); 52,7; {R2 Rs}; 2; 9?572,—ic; — P-WNLrz; 
(R4, Re}; 2; 20753, —102; P-WNLrz; 
М; (550); SLT;  {Ra, Re}; 2; ?9573,—ig;  P-WNLma; 
(R4, Re}; 2; M, ®,—%©э P-WNLma; 
Z; (005); Si,T;  {Re, Rs}; 2; 79572,—io3 —— P-WNLrz; 
(R4, Re}; 2; 20728, ion; P-WNLrz; 
А; qs {Β2, Rs}; 2; κα. ico; P-WNLwa; 
(R4, Re}; 2; 70751, 402; P-WNLma; 
R; (021); Coz,T; (H5, Ra}; 2; 103, —i02; C-1 WP; 1 
X; (010; Caz,T;  {R2, Ra}; 2; доз, —i05; C-1 WP; 1 
A; TX; E T Coz; Ro; 1; —1,1; 
U; ZR; E,TC2z; Ro; 1; —1,1; 
A; ΓΖ; CoQSLT: (Rs Ra}; 2; ios, 7 (1502). WNL; л 
V; МА; Cos SET; (Fa, Ra); 2; ios, eto), WNL; т 
У; ГМ; ЕТ C22; Rs; 1; —1,1; 
5; ZA; E,T C»; Ro; 1-1; 
Y; ХМ; ETCS; Ro; p E 
T; RA; ETC; В; 1; —1, 1; 
W; XR; ο Πο; 1; 2; 
Ва; 1; —i; 
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v, 
Га; 


15+ |000}, 7; Non-Centrosymmetric; with SOC 


z 


(000); 


ELT 


ЕТ, 
Coz 7; 
SiT; 


FE 
Si. 


Co SLT; 
Co, SL T; 
C223 


; ЕТ Caz; 


ЕТ O>;; 
ЕЁ; 

E,T C22; 
ЕТ C22; 
ЕТ C22; 


{R2, Rs}; 
{ Ra, Re}; 
{R2, R2}; 
{R2, Ва}; 
{R2, Rs}; 
{ Ra, Re}; 


Re; 
Rs; 
{R2, Ra}; 
Uta, Ra}; 
Ro; 
Ra; 


И 


η 


παντος —i02; 
20—73, ίσο; 
—00, —10°; 
103, —102; 
созо, σοι 
00—103 ios; 
4 --1; 
О 
аа 
xc d 
ios, tend 
| 2 
ios, e-i7/* (o1 фол), 
2 
[E 
—i; 
—1,1; 
—1,1; 
—1; 
—1,1; 
—1,1; 
—1,1; 
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Га; (C+L|0001, {11000}, 7; Centrosymmetric; with SOC 


Г; (000); CL,LT; {Re, Rs}; 


M; (110); CL,LT; 


(007); ο S 


MA; 


TM; 
ZA; 

XM; 
RA; 


; ХВ; 


КО 


; Сэг,1,Т; 


Coz УГ; 


бї]; 
c, IT; 
Οἱ AT; 


CIT; 


G IT; 
oz, IT; 
oz, IT; 
oz, IT; 
ΟΤΙ 


Ut, Re}; 
{ Вло, Rie}; 
{Πι2, Ria); 
{R2, Rs}; 
{ Ra, Re}; 
{ Вло, Rie}; 
(Rio, Ris}; 
{R2, Rs}; 
{ Ra, Re}; 
{ Вло, Rie}; 
{Πι2, Ria); 
{R2, Rs}; 
{ Ra, Re}; 
{ Вло, Rie}; 
{Πι2, Ria); 
{R2, Ra}; 
{Re, Rs}; 
{R2, Ra}; 
{Re, Rs}; 
{R2, Ra}; 
Uis, Ra}; 
{R2, Rs}; 
{ Ra, Re}; 
{R2, Rs}; 
{ Ra, Re}; 
Uis, Ra}; 
Uis, Ra}; 
Uis, Ra}; 
Uis, Ra}; 
{R2, Ra}; 


co+ic3 
V2 
50—03 TE 
E ΝΡ ‚00, —1023; 


,00,—1023; 


со+ісз ; р 
Ja ^? —00, —202; 


00—03 


ΥΣ ‚00, —202; 
σρ--ῖσ ; 

EY; 3,00, —102; 
_ 90—03 


Us ,00, —102; 


со+ісз 


Vz 700, —102; 
= T, m ,—00, iaz; 
E, m ,00, —109; 

-— Σα, со, —102; 
E, m ,—900,-—i02; 
— 205168, шу ica; 
cot б, --ἴσο 

– 20—523, 00; —102; 
шм ‚ —00, —192; 
pc 


103,00, —102; 
103, —00, —102; 
103,00, —102; 
103, --σο, --ἴσο; 
103, --ἴσο; 

103, —102; 
а ,—i05; 


σο-ἰσα ; : 
Um s tem 


со+ісз 
V2 
_ 60—03 


‚ —02; 
,—i02; 
103, —102; 

103, —102; 

103, —102; 

103, —102; 


ἴση, —i02; 
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Га; (02,1003), (7/003), 7; Centrosymmetric; with SOC 


Г; (000); 


QT; 


М; (110); CL,LT; 


Z; (002); 


V; MA; 


У; ГМ; 
S; ZA; 
Y; XM; 
T; ВА; 
W; XR; 


Е: 


; OŁ, BIS 


ου IT; 
Co; LT; 


oz IT; 
c;,E,IT; 
QUIT; 


Οἱ. 17; 


Gs FT: 
oz,E,IT; 
c IT; 
o2,E,IT; 
C»;,IT; 


(Ro, Rs}; 
{Ra, Re); 


{ Вло, Rie}; 
(Rs, Вла}; 


(Ro, Rs}; 
(Ra, Re); 


{Rio, Fas); 
Us, Ria}; 
{Π10, R20}; 
{Rio, R20}; 


{R2, Ra}; 
Lis; Rs}; 
{R2, Ra}; 
{ Re, Rs}; 
{R2, Ra}; 
Uis, R7}; 
{ Рә, Rs}; 
{ Ва, Re}; 
{R2, Rs}; 
{ Ra, Re}; 
{R2, Ra}; 
Uis, Rr}; 
{R2, Ra}; 
Uis, R7}; 
{R2, Ra}; 


со+іоз oo, igo: 

JB › П Й 
НЫ T un ‚оо, --ἶση; 
m ; 790, —102; 
. ба, -σο; —102; 
cots с, —io2; 
κα T m ‚оо, --ἶση; 
m ; 90; —102; 
_ σρ-ίσα 


vao 00, 102; 


Το за " . 
5, Гоо, Го,з, —Г2,0; DP; 0 


v2 


Το за "UM | 
=, Го,о, Го,з, —iP2,; DP; 0 


м2 

103,00, —102; 
103, —00, —102; 
103,00, —102; 
103, —00, —102; 
103, —102; 
—103, 00, —1023 
E m , —i05; 


560—103 yz 
c wm f 4 


E m : —i05; 
= 90—472 А —io2; 
103, —102; 
—103, 00, —102; 
103, —102; 
—103, 00, —102; 


103, —102; 
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Га; (02,1230). {11440}, 7; Centrosymmetric; with SOC 


T; (000); CL,LT; 


М; (520); CL,E,LT; 
Z; (002); CL,LT; 


© O мын 


NIe NIE кш 


о 
< 


> © 1 š 
saaan 
gU м 


- 
A 


V; MA; 


У; ΓΜ; 
S; ZA; 
Y; XM; 
T; ВА; 
W; XR; 


NIH asp 


м 


м 


CL ELT: 
Oz, ET; 
oz, E,H,T; 
oz, IT; 

G IT; 

ο TT: 


QLEJT; 


c IT; 
c IT; 
c IT; 
c IT; 
C»;,IT; 


{ Re, Rs}; 
{ Ra, Re}; 
{Rio, Πιο}; 
{Πι2, Ris}; 
{Rio, R20}; 
{ Ro, Rs}; 
{ Ra, Re}; 
{Rio, Rie}; 
Us, Ria}; 
{Rio, R20}; 
{ Ro, Ro}; 
{ Ro, Ro}; 
{ Re, Ra}; 
{R2, Ра}; 
{R2, Rs}; 
{ Ra, Πο}; 
{Rio, Riz}; 
{Ria, Ric}; 
{R2, Ra}; 
{R2, Ra}; 
{ Re, Ra}; 
{ Ro, Ra}; 
{ Re, Ro}; 
{ Ra, Ra}; 


cot σρ, --ἰσα; 
— E um ,00, —1023 
E. m ‚ —00, — i02; 
p M 
Жолла, —Го,о, Го,з, — 2,0; DP; 0 
EV. ,00, —102; 
— T m ,00,—102; 
2053 3—00, —103; 
ET, m ;—09; —102; 
кырын, —Го,о, Го,з, —Г2,0; DP; 0 
Гол, — Го,о, Го,з, 42,0; ОР; 0 
Гол, — Го,о, Го,з, 42,0; ОР; 0 
103, —102; 
103, —102; 
m , —i02; 
= i ,—i02; 
—c3-—ioQ 


V 2.00; —102; 
cates, σο,--ἶσο; 
103, --ἴσο; 
i03, —102; 

03, —102; 
03, —102; 
100, —102; 


—100, —¿G2; 
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Га; {051} {444}, 7; Centrosymmetric; with SOC 


T; (000); CL,LT; 


М; (550); CL,E,LT; 


МА; 


ΓΜ; 
ZA; 

XM; 
RA; 


; XR; 


de 
Ch, 


ΕΤ; 


СЛ: 


; σ:5µ,Τ; 


oz, E,H,T; 
cz IT; 
сг,Е,ІТ; 
CIT: 


QLEJT; 


c IT; 
о..ЕТ; 
о. FEP: 
сг,Е,ІТ; 
C»;,IT; 


{R2, Rs}; 
Ut, Re}; 
{Rio, Fas); 
{Πι2, Ria); 
{Rio, R20}; 
{ лә, R20}; 
{ Re, Rs}; 
{ Ra, Re}; 
Uo, Fac); 
{Πι2, Ria); 
{ Ро, Ro}; 
{ Ро, Ro}; 
{R2, Ra}; 
{Rs, Вт}; 
{ Ra, Rs}; 
{ Ra, Πο}; 
{Rio, Riz}; 
{Ria, Ric}; 
{R2, Ra}; 
{Rs, Rr}; 
{R2, Ra}; 
{Rs, Rr}; 
{ Re, Ro}; 
{ Ra, Ра}; 


со+ісз TEM 

V2 390, —102; 
a ‚оо, —i05; 
E m ; 090; —102; 
MEET —00; —102; 


Го, 1 iUa, ; 
3 —Го,о, Го,з, —il2,0; DP; 0 


V2 
Го, 1-Е з,1 "M . 
—m -Го,о, Гоз, ρου DP; 0 
ootis, ; 
E 3,00, —102; 
σι 


Q—ic3 T" 
— V2 ‚00, —102; 


со+ісз 
ν2 


_ 900—193 


‚—00, —109; 
‚—00, —1023 
Го,1, — Го,о, Го,з, ^ ?I'2,0; 
Го,1, — Го,о, Го,з, —#Г2,0; 
103, —102; 


—103, 00, —102; 


со+ісз ee 
ΠΟΡΝΟ 
950—103 D 
c wa (o3 
—03—100 


V 0.00, —i02; 
E. E 00, —102; 
103, —102; 

—103, 00, —102; 
ση, --ἴσο; 
—03,00, —1023 
100, --ἴσο; 


—i00, —102; 


ОР; 0 
ОР; 0 
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Го; {C£|000}, {1000}, 7; Centrosymmetric; with SOC 


Г; (000); 


; l'Z/T3; 


Y; XZ/XY; 


СЕТ; (Ro, Rs}; 


LET; 


Co, LT; 


НЕ 


SGT; 


Cj, AT; 


Cj, AT; 


Ο.Τ; 
oz, IT; 
Gs, TT; 
ЕТ; 
с:,ЇТ; 
oz IT; 
oz, IT; 


(Ra, Re}; 
(Rio, Ris}; 
{ В12, Ria); 
{ Ra, R2}; 
{ Ra, Ra}; 
{ Ra, Ra}; 
{ Ев, Rs}; 
(Ha, Rs}; 
(Re, Re}; 
(Rio, Ris}; 
{ В12, Ria}; 
(fio, Rs}; 
Ut, Re}; 
(Ha, Rs}; 
{ Ва, Πο}; 
(Ha, Rs}; 
(Ra, Πο}; 
{ Ra, Ra}; 
{ Ra, Ra}; 
{ Ra, Ra}; 
{ Ra, Ra}; 
{ Ra, Ra}; 
{ Ra, Ra}; 
{ Ra, Ra}; 


со+іс 


V2 


З go, —i02; 


co —ics 


ΠΡΙ ;00, —102; 
co+ics3 CONDES 

МЗ? —00,—102; 
_ 00—93 


,—900, —102; 
00, —00, —102; 
--σο,--σο, —102; 
103,00, —1023 


103, — 600; —i03; 


E m ,00, —¿G2; 
— cots, 70, —i02; 
— 2m ‚ —00, —402; 
-somia gg ды 
cots , —i05; 
E —i05; 
m , 109; 

— 0s , —i02; 

E m ---ἶσα; 
—920—198 ᾖσο; 
103, —102; 

103, —102; 

103, —102; 

—00, --ἴσο; 

103, —102; 

103, —102; 

103, —102; 
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Ге; {СЕ 11}, U|3 14), T; Centrosymmetric; with SOC 


Г; 


(000); 


|= ble 


ΓΖ/ΤΣ; 


XZ/XY; 


СЕЛ; (Ro, Rs}; 
(Ra, Re}; 
{Rio, Ris}; 
(Rio, Ria}; 
LET; {R2, R2}; 
Ut, Ra}; 
oz,8,1,T; (Ro, Ro}; 
Cj Ε1,Τ; (Fio, Roo}; 
SŁ IT; {R2, Re}; 
Ut, Ra}; 
(Ra, Вз}; 
CIT; (Ha, Rs}; 
(Ra, Πο}; 
ΕΜ {Πιο, Πιο}; 
{Rus, Ric}; 
Co, IT; (Ro, Πο}; 
{Ra, Ra}; 
oz, IT; (Hao, Ва}; 
o2z,8,IT; {Rs, Rr}; 
EIT; (R5, R2}; 
oz, IT; {R2, Ra}; 
σ;51Τ; {Rs, Rr}; 
sz IT; (Ho, Ra}; 


203028. σρ, —iga; 

= E ,00, — i02; 
E um ‚ —00, —102; 
— 20—403, —00, —102; 


80, —00, —103; 

—00, —90, —102; 

Гол, —Го,о, Го,з, —#Г2,0; 
DOTT Του, Tos, —il2,0; DP; 0 
У 10з, —102; 
(—1)$/“ев, --ἰσα; 
—(—1)?/too, —102; 
со ісз 
м2 


σο-- σα TE 
uuo m 


,-—102; 


o3+100 
V2 

—93—190 TP 
V2 ‚00, —102; 


590, —202; 


ἴσο, —102; 
--ἰσρ, — i02; 
ἴσα, —102; 


—103,00, —102; 
--σο, —102; 
103, —102; 
—103, 00, —102; 


03, —102; 


DP; 0 
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Га; {C}1000}, {C2121000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); С4.,С»2,7; Ro; 2; 242, i01,-io2; C-1 WP; 1 
Ел; 2; 29—522, io1, --ἴσοι C-1 WP; 1 
M; (440); CL CRT Вв; 2; cote ἐσ ‚—102; C-1 WP; 1 
Вт; 2; 20702,47 ‚—02; С-1 WP; 1 
2; (005); Ci,C»sT; Re; 2; 20522, ἴσι, —405; С-1 WP; 1 
Вт; 2; m E ,—102; С-1 WP; 1 
А; (525); CLCT; Re; 2; 242, σι, —ісә; С-1 WP; 1 
Вт; 2; 20—592 io ‚—02; C-1 WP; 1 
R; (044); Co.,C»,,7; Rs; 2; iva, i01, --ἰσα; C-1 WP; 1 
X; (050); Coz,Coy,T; Rs; 2; ioa, imi, —i02; С-1 WP; 1 
A; DX; C2y,T Coz; Ha; 1; %,1; 
Ra; 1; —i, 1; 
U; ZR; | Co,/TCozs; Re; 1; i,1; 
Ra; 1; --ἷ, 1; 
A; TZ; ОЕ 
Ra; 1; (-1)°/4,1; 
Re; 1; 4 —1,1; 
Ев; 1; —(-1)9/4,1; 
V; MA; CL,C%T; Re; 1; Y—1,1; 
Ra; 1; (1955 
Вв; 1; — Ç 1,1; 
Rs; 1; —(-1)8/4,1; 
X; PM; C2a,C2T; Rə; 1; il; 
Ra; 1; —1,1; 
S; ZA; | CoaCoT; Rə; 1; 4,1; 
Ra; 1; --ἷ, 1; 
У; ХМ; Ον; Во; 1; i,1; 
Ra; 1; -1,1; 
T; КА; С2./ Cry; Вә; 1; 4,1; 
Ra; 1; —i, 1; 
W; ХВ;  C»TCoy Вә; 1; 4,1; 
Ra; 1; -1,1; 


852 
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Га; (02,000), {C2114 40}, 7; Non-Centrosymmetric; with SOC 


T; (000); ο ο T; Re; 2; 904% igi, --ἴσοι C-1 WP; 1 
Вт; 2; OF 1 101, -ἴσα; C-1 WP; 1 
M; (210); Cf,Coe,T; {Re, Rr}; 4; wont σα Гоз, ia); C-2 DP; 2 
Z; (001); Ch OR A Re: 2; 205592, igi, —io2; C-1 WP; 1 
Rs; 2; 20722, i01, —i02; C-1 WP; d 
А; (333); CL Cm, T; (Re, Rr}; 4; 925739, Tos, Го; C-2 DP; 2 
В; (055); Cay,C2e,T; {Rs, Re}; 2; --σο, i03, --ἴσοι P-NSmarx; 
(R5, Rs}; 2; до, —i03, --ἴσοι P-NSuanx; 
X; (020); Coy,Cov,T; (Hs, Re}; 2; --σο,ίσα, — i02; P-NSuARx; 
(R5, Rs}; 2; до, —i03, --ἴσοι P-NSuanx; 
A; IX; Coy/T C22; Вә; 1; 2,1; 
Ra; 1; =i, 1; 
U; ZR; Coy, T С»; Вә; 1; 2,1; 
Ra; 1; —i, 1; 
А; TZ; CL ,CaT; Ro; 1; (—1)!/* 1; 
Ras t (i; 
Rs; == 
Rs; ο Ge ae 
У; МА; CLC%7T; {Re, Re}; 2; (--1)1/4σα,σι; L-NSs; 
(Fa, Rs}; 2; (—1)š/4 os, σι; L-NSs; 
У; ГМ; Сэ2а.СъТ; R3; 1; 4,1; 
Ra; 1; τ, 1; 
6; ZA; Cra,CooT; Ros; 1; 2,1; 
Ra; 1; τί, 
Y; ХМ; ОжЕЛ оу; (Rs, Rz); 2; --ἰσα, σο, —io2; L-NSMARX; 
T; RA; C2e,E,T Coy; (Rs, Rr}; 2; —ics, 00, --ἰσα; L-N8uanx; 
W; XR;  Co4TO»y — (Ro, Ra}; 2; i3, -ἰσο; L-NSmarx; 


853 
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Га; {C1004}, (C2,]000), T; Non-Centrosymmetric; with SOC 


Г; (000; CŁ,Czs,T; Re; 2; cot? ioi, -ἰσο; С-1 WP; 1 
Rz; 2; S i01, ioa; C-1 WP; 1 
М; (250); C{,Coe,T; Re; 2; 20572 igi, —io2; C-1 WP; 1 
В; 2: mie ioi, —i02; C-1 WP; 1 
Z; (005); Ci,Co.T; {Rs, Rio}; 2; oo, i03, іо; P-NSzAR; 
{Ro, Rit}; 2; —00, i03, —102; P-NSZAR; 
Ria; 2; 103,102, —102; P-NSzan; 
А; (555); Cáo Cos, Ti {Rs, Rio}; 2; со,іоз, ἴσαι ^ P-NSzAm; 
{Π0,Βιι}; 2; —00, 103, —402; | P-NSzanm; 
Ria; 2; 103,102, --ἴσο; P-NSzan; 
R; (055); Сә..Сәу,Т; (Rs, Ев}; 2; —00,103,—i02; — P-NSzAm; 
{R7, Rs}; 2; со, —103, —402; P-NSZAR; 
X; (020); Co; Co Ti Rs; 2; 402,101, іо; С-1 WP; 1 
A; TX; Coy,T Coz; Ro; 1; 2,1; 
Ra; 1; —i, 1; 
U; ZR; Cay,E,TC22; {В, Вт 2; —io3, oo, —io2; L-NSZAR; 
A; TZ; Ci CæT; Rs; 1; Y-I, 1; 
Ва; 1; [-0 ^5 
Rs; їз =V L; 
Rs; 1; —(-1)*/4,1; 
У; МА; Οἱ Ο.Τ: Ra; 1; У—1,1; 
Ва; 1; (-1)°/4,1; 
Re; 1; -Ψ-11; 
Rs; 1; —(-1)°/4,1; 
X; ГМ; Са,Сәь7; Ro; 1; 51; 
Ra; 1; τό, 1; 
6; ΖΑ; Caa,E,CoyT; (Ria, Rie}; 2; ἰσα, —00, σι; L-NSzar; 
Y; ХМ; С2.Л 02; Ro; 1; 7,1; 
Ra; 1; —ül 
T; RA; | CoTOC»; (Ha Ва}; 2; έση,σι; L-N8zan; 
W; XR; С2.,Т Су; Ra; 1; 2,1; 
Ra; 1; —%,1; 


854 
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Га; {21.1001}, {С 20}, 7; Non-Centrosymmetric; with SOC 


Г; (000); Cj,C27; Re; 2; 20002 igi, -ἦσα; C-1 WP; 1 
Вт; 2: Tog, i01, — 102; C-1 WP; 1 
М; (520); Ον Ολο ΤΙ (Ha Rr) 4; τς Dos, Гуо; 0-2 DP; 2 
2; (005); Ci,CoT; (Hs Rio}; 2; σο, ἴσα, --ἰσα; P-NSzan; 
(Ho, Ви}; 2; —00, 103, — i02; P-NSzar; 
Ria; 2; 103,102, —102; P-NSzAR; 
А; (222); Ch, σου, {Вз,Ви}; 2; 103,103, —i02; P-NSs; 
(Ho, Rio}; 2; i03, --ἴσα, --ἰσα; P-NSs; 
{ В12, Πιο}; 4; —Го,2, iDo;3; -T2,; C-4QDP; 4 
В; (055); Cox,Coy,7; {Ro,Ro}; 4; iTo,s; Гол, Toa; С-2 ОР; 2 
X; (010); C»,,Co.,7; (Rs,Re); 2; --σο,ἰσα, —i02; P-NSuAnx; 
{Ат, Аз}; 2; оо, –ісз, —io2; P-NSuAnx; 
A; TX; Со, Τό Вә; 1; 4,1; 
Ra; 1; —¿, 1; 
U; ZR; C»,E,T Caz; (Rs, Вт}; 2; -903, 00, — i03; L-NSzan; 
A; TZ — CL,CnT; ә; 1; 4-1,1; 
Ra; 1; (=1)?/⁄4,1; 
Πο; lz =i 
Rs; В: 
У; МА; C£,CaT; {R2, Re}; 2; Уюз, 01; L-NSs; 
{Ra, Rs}; 2; (—1)3/4 оз, 01; L-NSs; 
У; ГМ; Coa,CooT; Rs; 1; 4,1; 
Ra; 1; —¿, 1; 
S; ZA; Cra,E,C2T; {Ri2, Rie}; 2; ic3,—Go, 01; L-NSzan; 
Y; ХМ; (©,,Е/7 Су; (Rs, Вт}; 2; —i03,00, —io2; L-NSwarx; 
T; RA; С.Е Л Cy; (H5, Rs}; 2; —ioo, со, -ἰσα; L-NSs; 
{Ητ, R7}; 2; 100, со, —i02; L-NSs; 
W; XR; C2z,T Cay; {R2, Ra}; 2; ἴσα, –іоә; Г-М мавх; 


855 
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Га; (2,1003), (024000), 7; Non-Centrosymmetric; with SOC 


Г; (000; Οἱ Ολο: Re; 2; 20202,41, –ісо; C-1 WP; 1 
Вт; 2; 20752,41, —100; С-1 WP; 1 
М; (550); Οι Coa T; Re; 2; 452,401, 40; С-1 WP; 1 
Вт; 2; 20702101, -ἴσα; C-1 WP; 1 
2; (005); Ci,C»sT; Re; 2; 452, io, –ісо; С-1 WP; 1 
Вт; 2; 50752, i01, -ίσα; С-1 WP; 1 
A; (553); CC» T; Re; 2; 20572, iei іса; C1 WP; 1 
Rr; 2; 2022,40, —io2; C-1 WP; 1 
В; (055); C2z,C2y,T; Rs; 2; i02,i01,—i02; С-1 WP; 1 
X; (050); C2z,C2y,T; Rs; 2; іо, ісі, -σει С1 WP; 1 
A; DX; C2y,T C22; В; 1; 4,1; 
Ra; 1; —i, 1; 
U; ZR; Сэ 2; Πο 1; 1,1; 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1; —1,1; 
A; TZ; ο μυς Rə; πὶ 
Ra; 1; (—1)9/4,1; 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Rs; 1; — Z 1, 1; 

Rs; 1; —(—1)°/,1; 
У; МА; Οἱ ΟΩυΤ; Re; 1; Y—1,1; 

Ri; 1; (ty ΗΕ 

Rs; 1; — 45T, 1; 

Rs; 1; —(—1)%/%, 1; 
У; ГМ; С2а.СъьТ; Rə; 1; 1,1: 


;—5l 
S; ZA; Coa ,E,C»wyT; Rs; 1; —i, 1, 1; 
; 4,1,1; 
У; ХМ; Coe,T Cay; Рә; 1; 4,1; 
тЫ; 
T; RA; Сэ О; Rə; 1; i, 1; 
;—i l; 
W; ХВ; C»TCoy; Rə; 1; i, 1: 


} πὸ 1; 
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chinaXiv 


SG 94 


Га; (2,1003), (02,]3 $20), 7; Non-Centrosymmetric; with SOC 


T; (000) 


š + : 
u C ‚Сэт ‚Г; 


у ОТ: 
); C»y,Coz,T; 


X; (010); C»,,C24,7; 


A; IX; 


U; ZR; 


У; DM; 
S; ZA; 
Y; XM; 


Т; ВА; 
W; XR; 


Cry УТ Coz; 
Coy УТ Co; 


CL Coa T; 


CL,Cx7T; 
C»a ,C2VT ; 


Coa ,E,C»yT ; 


Re; 2; 
В; 2; 
{Re, Вт}; 4; 
Re; 2; 
В; 2; 
{ Re, Вт}; 4; 
{ Rs, Re}; 
{R7, Rs}; 

{ А5, Re}; 
{Ат, Rs}; 
Ra; 


2; 
2; 
2; 
2; 
1; 
1; 
1; 
1; 
To; 1; 
1; 
1; 
1; 
2; 
2; 
1; 
1; 
1; 
1; 


Cox,E T Coy; (Rs, Rr}; 2; 
Cox,E T Cay; (Rs, Rz); 2; 


Co; ,T Cay; 


(Fo, Ra}; 2; 


co+io2 ; 
Ар ‚ 01, 


009—102 ; ; А 
Vg Om, —102; 


Го,1++Гз,0 
м2 

co-cic2 ; 

Уз 101 


co—io2 ; anis 
775 ›!01, —102; 


Го, 1-Е Гз,о 
νᾶ 


—00,103, —192; 
00, —103, —102; 
—00, ἴση, —192; 
00, —103, —102; 
i, l; 

—i,1; 

a, 1; 

—i,1; 

/—1,1; 
(—1)5/*,1; 
УЕ 
—(—1)5⁄4, 1; 

У 103, 01; 
(-1)°/403, σι; 
1,1; 

—i,1; 

—i,1,1; 

1,1,1; 
—103, 00, —102; 
—103, 00, —102; 


ἴση, —102; 


—102; 


‚ Го,з, —Г2,0; 


—102; 


‚ Го,з, —iD2,; 


C-1 WP; 
C-1 WP; 
C-2 DP; 
C-1 WP; 
C-1 WP; 
C-2 DP; 
Р-М5мАвх; 
Р-М5мАвх; 
Р-М5мАвх; 
Р-М5мАвх; 


L-NSs; 
L-NSs; 


L-NSwarx; 
L-NSwarx; 
L-NSwarx; 


856 


857 


SG 95 
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chinaXiv 


Га; {21.1003}, (02,000), 7; Non-Centrosymmetric; with SOC 


Г; (000; CL,Co7; Re; : 201222 ἷσι, --ἶσο; C-1 WP; 1 
Rr; ; 2 ἴσῃ, ios; С-1 WP; 1 
M; (320); Сат Re; | ος io1, -ἰσο; C-1 WP; 1 
Rr; ; 79722, io, i03; С-1 WP; 1 
Z; (005); C#,C2z,T; (Rs,Rio); 2; co, i03, —io2; P-NSzan; 
{Ro, Rit}; 2; —00, 103, -io2; | P-NSzanm; 
Ria; ; 103,102, —102; P-NSzar; 
А; (225); CCo Τι (Ha, Rio}; 2; 00,103, --ἰσο; P-NSzan; 
[Ro,Rii]; 2; —00,i103,—i029; | P-NSzam; 
Ria; ; 103, 102, —102; P-NSzar; 
R; (015); Co.C»,7; {Rs,Re}; 2; —o0,i03,-io2; P-NSZAR; 
(Rz, Rs}; ; 00,103, —102; P-NSzar; 
Х; (050): Сә.,Сәу, Т; Rs; ; 102,101, --ἰσα; C-1 WP; 1 


== =e N e e N e =e e e π: к ке км ке PF N e = N N N ο ο N N ο ο ND ο N м 


A; TX; Со, τό; Вә; ; 4,1; 

Ra; ;—5l 
U; ZR;  Ca,E,T C22; (Rs, Rr}; —i03,00,—i1023;  L-NSzam; 
А; TZ; CL,C»T; Вә; ; ¥-1,1, 

Tu ыт) 

Re; ; -V7-1,1; 

Rs; $ —(—1)#%,1; 
У; MA; Οἱ ΟΤΙ ә; VT 

Ra; ; (-1)°/4,1; 

Re; ; -V-1,1; 

Rs; з —(—1)#9%,1; 
X; ГМ; Сэа,СъТ; Ro; ; 2,1; 

Ra; ; τὸν 
S; ΖΑ, C2a,E,CT; (Fio, Ris}; 2; —io3,-00,01;  L-NSzar; 
Y; ХМ; Co»;7Coy Ra; $8,1; 

Ra; ‚—%,1; 
Т; ВА; Cos,/TCoy; {[2, Ra}; ; 103,01; L-NSzar; 
W; ХВ; C2z,7 Cay; Rə; $8,1; 

Ra; 3—41; 
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202102.00016v1 


chinaXiv 


Га; (2,1003), (02,]3 $20), 7; Non-Centrosymmetric; with SOC 


Г; (000); Cj,Co7; Re; 2; 20002 igi, -ἦσα; C-1 WP; 1 
Вт; 2: Tog, i01, — 102; C-1 WP; 1 
М; (520); Ον Ολο ΤΙ (Ha Rr) 4; τς Dos, Гуо; 0-2 DP; 2 
2; (005); Ci,CoT; (Hs Rio}; 2; σο, ἴσα, --ἰσα; P-NSzan; 
(Ho, Ви}; 2; —00, 103, — i02; P-NSzar; 
Ria; 2; 103,102, —102; P-NSzAR; 
А; (222); Ch, σου, {Вз,Ви}; 2; 103,103, —i02; P-NSs; 
(Ho, Rio}; 2; i03, --ἴσα, --ἰσα; P-NSs; 
{ В12, Πιο}; 4; —Го,2, iDo;3; -T2,; C-4QDP; 4 
В; (055); Cox,Coy,7; {Ro,Ro}; 4; iTo,s; Гол, Toa; С-2 ОР; 2 
X; (010); C»,,Co.,7; (Rs,Re); 2; --σο,ἰσα, —i02; P-NSuAnx; 
{Ат, Аз}; 2; оо, –ісз, —io2; P-NSuAnx; 
A; TX; Со, Τό Вә; 1; 4,1; 
Ra; 1; —i, 1; 
U; ZR; C»,E,T Caz; {R5, Вт}; 2; -903, 00, — i03; L-NSzan; 
A; TZ — CL,CnT; ә; 1; 4-1,1; 
Ra; 1; (=1)?/⁄4,1; 
Πο; lz =i 
Rs; В: 
У; МА; C£,CaT; {R2, Re}; 2; Уюз, 01; L-NSs; 
{Ra, Rs}; 2; (—1)3/4 оз, 01; L-NSs; 
У; ГМ; Coa,CooT; Rs; 1; 4,1; 
Ra; 1; —i, 1; 
S; ZA; Coa ,E,CoyT; (Rio, Rie}; 2; --ἶσα,--σο,σι; L-NSzan; 
Y; XM; Сж,Е,ТС»,; (Rs, Вт}; 2; —io3, оо, —io2; L-NSwarx; 
T; RA;  C22,B,TC2y; (H5, Rs}; 2; —ioo, со, -ἰσα; L-NSs; 
{Ητ, R7}; 2; 100, со, -ἴσα; L-NSs; 
W; XR; C2z,T Cay; {R2, Ra}; 2; ἴσα, –іоә; Г-М мавх; 
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SG 97 
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chinaXiv 


Го; (CL|0001, {C2121000}, 7; Non-Centrosymmetric; with SOC 


Г; (000; CLCT; Re: 2; Sots? ioi, ἴσο; С-1 WP; 1 
D 2; OF i01, — i02; C-1 WP; 1 
N; (010); C,T; (Ha, Ra}; 2; io3, --ἶσο; C-1 WP; 1 
X; (001); ©.,Сь,7; Rs; 2; 102,101, --ἴσοι C-1 WP; 1 
2; (111); CL Co Ti Ев; 2; He ioi, —ioz; 0-1 WP; 1 
Вт; 2; TS i01, io; C-1 WP; 1 
P; ii Ον Οδ ΟΤΙ Rs; 3 йоз, ior, P3. С-1 WP; 1 
A; FPA/TZ; CL,C%7T; Ro; 1 1 
Ru; воть 
Re; Ii d; 
Rs; 1; —(-1)°/4,1; 
V; ZV; CL,Cx T; Πο; 1; V-L1; 
Ra; i p^ 
Re; 1; -ψ-1,1; 
Rs; 1; -(-1)9/,1; 
W; XP; C2z,CaoT; Ra; 1; 7,1; 
Ra; 1; τί, 
X; ΓΖ/ΤΣ, Cos, T Coy; To; 1; 41 
Ra; 1; —ül; 
F; ZF; Cos ,T Cay; To; 1; 4,1; 
Ra; 1; τί, 
Q; ΝΡ; Coy; Ra; l; z; 
Ra; 1; —i; 
A; TX; Ca, CT; Ro; 1; 4l 
Ra; 1; —2,1; 
U; ZU; Сэл Ου; Вә; 1; 4,1; 
Ra; 1; τί, 
Y; XZ/XY; Ον Τους; Ro; 1; 2,1; 
Ra; 1; —ül; 
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SG 98 


202102.00016v1 


chinaXiv 


Ts; (CL| š 1 ih {C22|04 ih Т; Non-Centrosymmetric; with SOC 


Г; (000; Ct,Coe,T; Re: 2; 7072. 401,802; С-1 WP; 1 
Bs; 2; 20755, i01, ἴσα; C-1 WP; 1 
N; (010) C,T; {R2, Ra}; 2; 103,102; C-1 WP; 1 
X; (001); С2.,Сэь,Т; Rs; 2; 102,101,102; C-1 WP; 1 
Z; (44%); LOT, Ва 2; “01552 601,10; С-1 WP; 1 
Вт; 2; 90725, i01, ἶσα; C-1 WP; 1 
Р; (444); Com Co,,CxT; (Fa, Ra}; 2; оз, оз, 01; C-2 WP; 2 
Ro; li 1,-1,1; 
Rs; 1; -1,1,1; 
A; ГА/Т7; ο ο Ro; 1; У—1,1; 
Ra; е 
Re; =: 
Rs; iet 
V; ZV; CL.E,CmT; Ri; 1; 4—1,1,1; 
Ras; ira 1.1; 
Ria; 1; -Ψ-Τ,1,1; 
Rie; 1; —(—1)2⁄4 1.1; 
W; XP; ο ος Ro; 1; 7,1; 
Ra; 1; =4 1; 
X; TZ/TX; Cos,T Coy; To; 1; 4,1; 
Ra; 1; =a, 1; 
F; ZF; Cos, T Cay; Ro; 1; 1,1; 
Ra; 1; —¿, 1; 
Q; NP; Cay, E; Rs; 1; 51; 
Rr; 1; 2,1; 
A; TX; Са, Ου; Ro; 1; 7,1; 
Ra; 1; —4 1; 
U; ZU; Coa, E,Co T; Rs; 1; 1,1; 
R7; Teg 1.1: 
Y; XZ/XY; Сзь,7 Coz; Ro; 1; 7,1; 
Ra; 1; 51; 
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chinaXiv 


Га; (CL|0001, (0,|000), 7; Non-Centrosymmetric; with SOC 


Г; (000); Сон Re; 201192 i51,—i02; P-WNLrz; 


> 
© 


| 
Кы 
die 


KG 
Rr; 2; o 1101; — das; P-WNLrz; 
M; (550); Choy Ti Re; 2; «οὐρα, ἴσι, -ἴσα; P-WNLrz; 
R7; 2; To Ug. i01, —100; P-WNLrz; 
Z; (001); Ci0yT; Re; 2; cotie io, —io2; P-WNLrz; 
Rr; 2; 2, ioi, —ісо; P-WNLrz; 
A; (444); CŁ,0y,T; Вв; 2; 203522 ἴσι, -ἴσο; P-WNLrz; 
Вт; 2; 202552 ,401, —i02; P-WNLrz; 
R; (044); Сә,оу,Т; Rs; 2; ¿o2,ioi,—io2; P-WNLxmn; 
X; (010); C2z,0y,7; Rs; 2; ἰσα,ἰσι, — i02; P-WNLxm; 
A; LX; | ovs TCo; Πο; 1; 1,1; 
Вз; 1; —i, 1; 
U; ZR; 905,7] C22; Rə; 1; i,1; 
Ra; 1; —i, 1; 
A; TZ; ο ος Re; 2; 20422, бст; WNL; Е 
Rr; 2; — 2952,11; WNL; us 
У; МА; Cisy; Re; 2; 204422, ion; WNL; " 
Rr; 2; — 252 „401; WNL; = 
У; ГМ; σω,7σαα; Во; 1; 1,1; 
Ra; 1; —i, 1; 
S; 2А; оаь,Тоаа; Вә; 1; 1,1; 
Ra; 1; —i, 1; 
Y; XM; oy,Tox; Вә; 1; 1,1; 
Ra; 1; —i, 1; 
T; ВА; σι σε Roa; 1; 
ipe 
2 


W; XR; Coz,0y; ο; 102,101; WNL; T 
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chinaXiv 


Га; (02,000), (0,|2 40}, 7; Non-Centrosymmetric; with SOC 


Г; (000); CL T; Re; 2; 20022, ig, --ἴσοι P-WNLrz; 
Вт; 2; 20922, ioi, —io2; P-WNLrz; 
M; (220); Ch а T; (Ro, Вт}; 4; Коло Το, —iT2,; DP; 0 
Z; (001); Ci,o,,7; Hs; 2; 99173. ig, —io2; P-WNLrz; 
Вт; 2: 22, ioi, 009; P-WNLrz; 
А; (333) Cio0s,T; (Ro, Rr}; 4; 50220780 Гоз, Го; DP; 0 
В; (023); Ox,C2z,7; {Rs, Re}; 2; --σο, ἴση, —i03; P-WNLna; 
(Rz, Rs}; 2; со, -i03, —i02; P-WNLnza; 
X; (010); o2,C2z,7; {Rs, Re}; 2; --σο, ίσα, --ἴσο; P-WNLxw; 
(Rz, Rg}; 2; со, -ἰσα, —i02; P-WNLxrw; 
A; LX; ©х,] Сое; Ro; 1; 41; 
Ra; 1; —i, 1; 
U; ZR; ox, T Сз; Ro; 1; 1,1; 
Ва; doc 
A; TZ; QT συ; Re; 2; σαντα io; WNL; 
Вт; 2: — OFF? 101; WNL; 
У; МА; Chon; Re; 2: c o, —оз; WNL; π 
В; 2; 217270. —оз; WNL; т 
У; ГМ; σων,7σαα; Ro; 1; z, 1; 
Ra; 1; —i, 1; 
S; ZA; Odb; T Oda; Ro; 1; 7,1; 
Ra; 1; —i, 1; 
Y; XM; σι,Ε.7σε; {R5, Rr}; 2; —i03,00, --ἶσοι WNL; 
T; RA; σι, Ε σα; (Hs, Вт}; 2; —io3, 00, -ἰσα; WNL; 
W; XR;  oy,Coz Πρ; 1; 1,7; 
Re; 1; 4, --ᾱ 
Rz; 1; —i,—i 
Rs; 1; —i, i; 
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SG 101 


202102.00016v1 


chinaXiv 


Га; (1,1003), {0,1002 }, 7; Non-Centrosymmetric; with SOC 


Г; (000); Ch,oy,T; Re; 2; 993792 igi, -σα; P-WNLrz; 
Ry 2; 20—992 „фо, —io2; P-WNLrz; 
M; (110); ObowT: Re; 2; MHD ig, ἴσα; P-WNLma; 
Вт: 2; 20772 401, —i02; P-WNL m4; 
Z; (003); CT; (Re, Rr}; 4; "4480 pos, Гуо; DP; 
А; (355); Cio T; (Ro, Rr}; 4; 505738. Tos, —iT2,0; DP; 
R; (011); Сә,,0=,7; { Вә, Ro}; 4; оз, Гол, Toa; DP; 
X; (050); C2z,0y,7; Rs; 2; 102,101, —102; P-WNLxn; 
A; DX; 05,7 Caz; Ra; 1; ὁ 
Ra; 1; —5l; 
; ZR; σα; {Β2, Ra}; 2; 03,01; WNL; 
№ PZ COL Rs; 2; 02 igi; WNL; 
Rr; 2; — 92 dei; WNL; π 
У; MA; Choy; Re; 2; 20500241; WNL; π 
Rs; 2; — 20532 dgy; WNL; π 
X; ГМ; σαν, oda; Во; 1; 5l 
Ra; 1; —,1; 
S; ZA; саь,Т Oda; Вә; 1; 4,1; 
Ra; 11—81; 
У; ХМ; σι Τσε Ro; 1; 2,15 
Ra; 1; —,1; 
T; ВА; σι σα {Ro, Ra}; 2; оз, -σο; WNL; 
W; ХВ; Caz,0y; Rs; 2; 102,101; WNL; 
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SG 102 


202102.00016v1 


chinaXiv 


Га; {21.1001}, {o,|444},7; Non-Centrosymmetric; with SOC 


Г; (000); ФИ ЛИЕ Вв; ; 205002 io, —ісо; P-WNLrz; 
Вт; ; “OFS i01, —102; P-WNLrz; 
М; (250); ChaT; (Ro, Rr}; 4; T= Tos, -i2,0; DP; 0 
Z; (005); Ci,0.,7; (Re, Rr}; 4; 50222780 Tos, Г; DP; 
A; (444); CL, T; Re; ; 20102 ἐσι, --ἶσο P-WNLwa; 
Вт; : -2 01, —i02; P-WNLm4; 
R; (021); Oy,C2z,;7; {Вь, Re}; 2; --σο, ἴσα, —io2; P-WNLzn; 
(Rz, Rs}; 2; со, -ἰσα, —i02; P-WNLzn; 
X; (050): Oz,Coz,/T; {Е5, Re}; 2; —00, ἴσα, --ἶσοι P-WNLxm; 
(Rz, Rs}; 2; со, -ἰσα, —i02; P-WNLxm; 
A; TX; σαν Сз; Rs; 58,1; 
Ra; ; —i,1; 


03,013 WNL; 


U; ZR; 0z,] Co; {R2, Ra}; 


Ке ок кк στ ке БО σσ Ее. ки p: tN qoo Jo ee eR eh ee ee I D 
а 
Ic 
1 


А; TZ Clee “Rs; te? ion; WNL; 
Вт; ; EEUU WNL; т 
У; МА; Cio: Re; а: WNL; d 
Вт; ; πο, —03; WNL; π 
X; ГМ; оаь,Тоаа; Ro; ; %1; 
Ra; ; τί; 
S; ZA; саь,Т Oda; Ra; ; 41; 
Ra; 3—41 
У; ХМ; σι, σα; (Hs, Вт}; 2; —i03,00, --ἶσο; WNL; T 
T; RA; о,ЕЛоз; Rs; ;—Lhll 
Вт; ; 11,1; 
W; XR; oy,Coz; Hs; P450 
Re; 1 Ὁ τῶ 
Tu; ; πὸ i; 
Rs; ; πὸ; t; 
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chinaXiv 


SG 103 


Га; (02,1000), (0,]002), 7; Non-Centrosymmetric; with SOC 


Г; 


(000); 


МА; 


TM; 


ZA; 
XM; 


RA; 


; XR; 


+ š 
Ciy T; 


š F š 
Ci Ty T; 


Ci Gaal 


; E ass 


; C2z,02,7 ; 


Coz Ty T; 
0,1 Со»; 


ox T Coz; 


+ ç 
Cy Oy; 

+ ç 
Ci Fy; 
Oats] Oda; 


Odb, T Oda; 


Oy, T ox; 


Oy;T ox; 


C252,0y; 


Re; 
Rr; 
Re; 
В; 
Ute, Re}; 
{R7, Rr}; 
Ute, Вв}; 
{R7, Rr}; 
{ Ro, Ro}; 
Rs; 
Ro; 
Ra; 
{R2, Ra}; 
Re; 


NN EN PP NNN NYP (2 ою ee RR RY р ою Ὁ 


604102 ; TOP 
ya 5101, 102; 
9090—1902 ; . 4 
V8 ,101,—102; 
60-4192 ; VUE 
Va 3101, —102; 
60—02 ; Ju 
--«α 1 801, —102; 
Го,0++Г0,2 
V2 
Го, 0о—Го,2 
— v2 
Го,о+1Го,2 
V2 
Го, 0 —ilo,2 
— v2 


1Го,з, Го, -T2,; 
102,101, —102; 
$, 1; 


Lo, 2,0; 
‚ Го,з, 15,0; 
lo, 2,0; 


‚ Го,з, iD2,0; 


03,01; 
gotiog jm- 
Va ,101; 
_ 80—i02 


V2 
60-102 ¿ 
а 101; 


32015 


ER 20—522 „ioi; 
1.5 

—4, 1; 

03, —102; 

i, l; 

—4, 1; 

03, —102; 


102,101; 


P-WNLrz; 
P-WNLrz; 
Р-ММЕмад; 
Р-ММЕмад; 


P-WNLxn; 


WNL; 
WNL; 
WNL; 
WNL; 
WNL; 


WNL; 


WNL; 
WNL; 


ооо oc oc 
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chinaXiv 


Га; (02,000), {o,|444},7; Non-Centrosymmetric; with SOC 


Г; (000); ФЕ ЛИЕ Вв; 2: 203502 ἰσι, —i02; P-WNLrz; 
Вт; 2; πο io, --ἴσοι P-WNLrz; 
M; (220); Ch ЛҮ (Ro, Вт}; 4; ВЫ, Dos, —iT2,; DP; 0 
Z; (005); CL; (Re, Re}; 4; 2239 *792 Tos, iao; DP; 0 
(Rz, R7}; 4; 7007532. Γρα, 4,0; DP; 0 
А; (535); Choa T; (Ho, Rr}; 4; 25455732. Гоз, —iT2,0; DP; 0 
В; (023); су,Сәг,Т; {Rs, Re}; 2; --σο, ἴσα, --ἴσο; P-WNL zn; 
(Rz, Rs}; 2; со, -ἰσα, —i02; P-WNLzng; 
X; (010); o2,Caz,7; {Rs, Re}; 2; --σο, 103, --ἴσοι P-WNL хм; 
(Rz, Rg}; 2; со, -ἰσα, —i02; P-WNLxa; 
A; LX; σαν Cas; R>; ii 
Ва; 1; —i, 1; 
U; ZR;  oxTCo»; {R2, Ra}; 2; 03,01; WNL; 
А; TZ Choy; Ев; 2; 0912. ig, WNL; 
Rs; 2: — 208 ἰσι; WNL; 
V; MA; Chon; Re; 2; πα WNL; π 
Rr; 2; Som cUm WNL; T 
У; ГМ; σων,7σαα; Rs; 1; 7,1; 
Ва; 1; —1,1; 
S; ZA; саь,Т оаа; {R2, Ва}; 2; оз, -ἰσα; WNL; 
У; ХМ; σι, Ε,Γσο (Rs, Rz); 2; —i03,00, —io2; WNL; 
T; ВА; © оу,Е,7о»; Rs; Вэ 
Вт; ЛЛ 
У’; ХА; оС»; Rs; 1; dd 
Re; 1; à, —d5 
R7; 1; —i, —i; 
Rs; 1; —i, 1; 
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Га; (2,1003), {0,000}, 7; Non-Centrosymmetric; with SOC 


Г; 


(000); 


= 
e 
NIK asp MI 
Sa μέ `. 


= — — — 
© мын 


© 
NIe NIE asp 


Κα 
= 


N 
E 


TZ; 


MA; 


TM; 


ZA; 
XM; 


RA; 


; XR; 


+ š 
Cien T; 


š F š 
Ci Ty T; 


Сф ,оа,Т; 

+ . 
C3,,04v;T ; 
Coz Ty T; 
Coz Ty T; 
σα T Coz; 
Ox T Coz; 

+ n 
Che Oy; 

+ E 
Cap Gy; 


Odb, T Oda; 


Odb, T Oda; 


Oy, T Ox; 
Өү Ox} 


C5z,0y; 


Re; 
Rr; 
Re; 


Bore πο dv de a NI КЭ IOS dos Е ем 


σρ--ἰσ . а d 
m 2.401, —102; 
oo—io . . 
TL 01, -ἦσα; 
σρ--ῖσ б ] Я 
RT 2 401, —102; 
00—10 Ч ; 
S οἶσι,- ἴσοι 
Го,1++Г3,0 ; . 
Z 10,3, 712,0; 
Do,1--iU3,0 
/2 


102, 1071 , -ἰσα; 


‚ Го,з, —iT2,0; 


102,101, —102; 
1,1; 

—4, 1; 

1,1; 

—4, 1; 
та, i01; 
= 20—272 „бот; 
E, m εἶσι; 
EE 20—222 „ioi; 
1.5 

—4, 1; 

03, —102; 
1.45 

—4, 1; 

1,1; 

—4, 1; 


102,101; 


P-WNLrz; 
P-WNLrz; 
P-WNL ma; 
P-WNL ma; 
DP; 

DP; 
P-WNL хв; 
P-WNL хв; 


WNL; 
WNL; 
WNL; 
WNL; 


WNL; 


WNL; 


867 


868 


SG 106 


202102.00016v1 


chinaXiv 


Га; (2,1003), {0,15 20}, 7; Non-Centrosymmetric; with SOC 


Г; (000; CL T; Re; 2; 203502 ioi, —i02; P-WNLrz; 
Вт; 2; Tog i01, i02; P-WNLrz; 
M; (220); Ch „оь, Т; (Ro, Вт}; 4; Toata Tos, —iT2,0; DP; 0 
Z; (005); Cz,a,T; (Ro, Rr}; 4; 2519792 Tos, —iTz,; DP; 0 
А; (522); Ci,oas T; (Re, Rey; 4; σος ο Гоз, 12,0; DP; 0 
(Rz, Вт}; 4; 7007792. oa, 02,03 DP; 0 
R; (055); O2,C22,7; {Rs, Re}; 2; --σο, ίσα, —i09; P-WNLnza; 
(Rz, Rs}; 2; со, -ἰσα, —i02; P-WNLna; 
X; (020); Oz,Coz,T; {Rs, Re}; 2; --σο, ἴσα, —402; P-WNLxmw; 
(Rz, Rg}; 2; со, -ἰσα, —i02; P-WNLxw; 
A; LX; 02,7] Caz; Во; 1; 7,1; 
Ra; 11-51; 
U; ZR; Ox,T Caz; Ro; 1; 1,1; 
Ra; 1; —i, 1: 
А; TZ Choy; — Re 2; 203522501; WNL; 
Ry; 2: — 20278 403; WNL; 
V; MA; μισο Ев; 2; aH, eggs WNL; π 
Вт; 2: Sm ОЗ WNL; T 
У; ГМ; оаь,Тосаа; Ro; 1; 7,1; 
Ra; 1; —1,1; 
5; ZA; саь,Т оаа; {R2, Ra}; 2; оз, -ἰσα; WNL; 
Y; XM; oy,E,To2; (Rs, Вт}; 2; —i03,00, —i02; WNL; 
T; RA; Oy, E,T ox; (Rs, Вт}; 2; —ісз, 00, —ic2; WNL; 
W; ХВ; 0y,Coz; Rs; Te 2.2: 
Re; 1; i, —i; 
Вт; 1; τό 
Rs; 1; —i, i; 
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Го; {C£|000}, {cy |000}, 7; Non-Centrosymmetric; with SOC 


(000); eret; 


(020); су,Т; 
); Сәг,саь,Т; 


($44); И 


111y. +T. 
(1335 C2z,0ab,C7,T ; 


PA/TZ; Cj,,0y; 


ГИ/ГУ; oy, Tos; 
ZF; бу, Ox; 
NP; Е оц; 
TX; Cdb; T Oda; 


ZU; Cdb; T Oda; 


XZ/XY; Oda, T ος; 


Re; 
В; 
{R2, Ra}; 
Rs; 
Re; 
В; 
Rs; 


Boe PP πὶ πι πὶ πὶ πὶ ja πι 1 o ο з υυ ΙΟ ΙΟ Ὁ C TN υ0 Ë Кә 


zi ig, оз; 
20-552, 1901, —102; 
103, —1023 
102,101, —102; 
cota io, —102; 
ое, 101, —1023 
102,101, — 20572; 


90192 ст. 
м2 101; 

0—192 ao. 
cvm O05 


90192 ст. 
V2 $2015 
σρ-ῖσα Ge. 

wm ΣΉ 


102,101; 
id; 

—1, 1; 
il; 

—1, 1; 
il; 

=, 1; 
il; 

=, 1; 
il; 


P-WNLrz; 
P-WNLrz; 
P-WNL; 
P-WNLx»; 
P-WNLrz; 
P-WNLrz; 
P-WNLxp; 
WNL; 
WNL; 
WNL; 
WNL; 
WNL; 
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Га; {C1000}, {0,1220}, 7; Non-Centrosymmetric; with SOC 


Г; 


М; 


(000); 


XZ/XY; 


+ š 
Ca T; 
су,Е,7; 


C22z,0ab,7 3 
+ Т 
σι, 


Cs; оаь СЕТ; 


Ci, συ] 


4, συ) 


C2z,0ab} 


; Oy, T Ox; 


Oy; T Ox; 


ЕТ оц; 


саь,Т Oda} 


саь,Т Oda} 


Oda УТ Coz; 


Re; 
В; 
{55, Rs}; 
{R7, Rr}; 
Rs; 
Re; 


PRP πι πι πι πι 10 π p πι πι og Ὁ NOM Ὁ ΗΝ ΙΟ ΙΟ Ὁ PS NS OT T 


mot? io, --ἰσα; 
20-552, 101, —402; 
00, —00, —i03; 
—00, —00; —102; 
102,101, —102; 
cota io, —i02; 
70—102 
νο} 
iLo,2, Гол, 


i01, --ἴσο; 
Г2,2++Г2,0 , 
V2 ? 


29-ic2 


= io; 
102,101; 
2,13 

—4, 1; 

—4, 1; 

i, l; 

—09, —1093 
i, 1; 

—4, 1; 

—4, 1; 

2.15 

i, 1; 


WNL; 
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Гу; {ΟΕ|}} 3} {041000}, 7; Non-Centrosymmetric; with SOC 
Г; (000;  Cio,T; Hs; 2; ST ἴση, --ἶσοι P-WNLrz; 
Rs; 2; 20—992, 401, --ἴσοι P-WNLrz; 
N; (010; 0,7; {В›, Ra}; 2; ісз, —io2; P-WNL; 
X; (001); оа,Сә,7; _ (Rs, Re}; 2; --σο,ἰσα, --ἴσο; P-WNLxz; 
{R7, Ез}; 2; со, —103, —i02; P-WNLxz; 
Z; (444); Chaca; (Re Rr}; 4; 02799. Toa, Го; DP; 
P; (111); оС» ΟΤΙ Ваз; (= 
Бла; 1; (—1)8/*, 4,1; 
{ Ват, Fas); 2; (-1)"/ оз, –ісо, --ἴσο; P-WNLs; 
A; PA/TZ; ση; Hs; 2; 205272 ioi; WNL; 
Rr; 2; — 79—92 igi; WNL; 
V; ZV; Cy, Cab; Re; 2; E οσα WNL; 
Rr; 2; 21270,03; WNL; 
W; XP; Cda C22; Rs; 1; 4,4; 
Re; 1; 4—5 
Rr; 5—8 
Rs; 1; =i, i; 
X; DZ/TX; оу,7 От; Ro; 1; 51 
Ra; 1; τ, } 
Е; ZF; бу, T 05; Ra; 1; 2,1; 
Ra; 1; —2,1; 
Q; NP; E,Toy; Ro; 1; —1,1; 
A; TX: Odb;T Oda; Ro; 1; 41 
Ra; 1; —i, 1; 
U; ZU; Odb; T Oda; {R2, Ra}; 2; 03,—i05; WNL; 
Y; XZ/XY; ов, ЕЛ О?.; {R5, Rr}; 2; —i03,00,01; WNL; 
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Гу; {СЕ 11}, {oy|4 40}, 7; Non-Centrosymmetric; with SOC 


Г; 


(000); 


; ХР; 


Г7/ГУ; 


ZF; 


NP; 


; ГА: 


ZU; 


Свт: 
cy ,E,T; 

Odb,C2z,T ; 
ο παω 


σαυ,Οο. CL T; 


Сл. συ; 


Cy, Ga; 


Oda , Coz; 


G; T Ox; 
су] Ox; 


E,Toy; 


Cdb; T Oda; 


Cdb; T Oda; 


XZ/XY; oaa, E, T C22; 


Re; 

В; 

{55, Rs}; 
{R7, Rr}; 
{Rs, Re}; 
{R7, Rs}; 
(Re, R7}; 
(Fas, Ria}; 
{Riz, Riz}; 
(Ris, Ris}; 
Re; 


Ra; 
Uis, R2}; 
Ro; 
Ra; 
{R2, Ra}; 
{Rs, Rr}; 


antica ; ЕЯ 
ys 401, —102; 
60—02 ; TM 
yg O01, —102; 


00, —00, —i02; 
—00, —00, —i02; 
—00,;103, —i02; 


оо, —103, —102; 
To, Г з,0 
м2 

3/4 ; š 
—(—1) / 03,100, 91; 


—(—1)2/4co, —100, —102; 


(--1)3/4σο, —i00, —i02; 


σο-Γῖσο ;ῃ.. 
B ТОМ 


60—92 jy. 
= va 3201; 


—103, 00,01; 


‚ Го,з, =#2,0; 
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13. SG 111-120 


Га; {53,1000}, {С 1000), 7; Non-Centrosymmetric; 


Г; 


(000); 


ZA; 


XM; 


RA; 


; ХВ; 


51, ‚Сэ T; 


Coz T; 


z? 


Sis Cox T; 


22 


; Si, C22; ; 


5 Сә:,Сэу,Т; 


Сә:,Сэу,Т; 
Coy, T C22; 


Coy, T Со»; 
+ т. 
Coz,0ab, $4, T ; 
Ta. 
C2z,0ab,54,7 ; 
Odb, T Oda; 
Odb, Í саа; 
Cos ,T Cay; 


Cox УТ Cay; 


Co; ,T Cay; 


Re; 
Ву; 


S іст, -ἰσο; 
20752 io ,—402; 
mi ioi, --ἶσοι 
me io ‚—102; 
mH igi, —ісэ; 
mie ἐσ ,—i02; 
cot 


ic ; ; J 
τα 2,101, σοι 


oe io ,—i03; 
102,101, —102; 
102,101, —102; 
2,1; 

—i,1; 

1,1; 

—1,1; 


. . og їс: 
102,101, Ἔα 


σο--ἰσα . 


—.2^ 


102,101, 
i 1; 

—1, 1; 

i 1; 

—1, 1; 

i, 1; 

—1, 1; 
il; 

—1, 1; 

i 1; 


—i,1; 


with SOC 


P-WNLrz; 
P-WNLrz; 
P-WNLxua; 
P-WNL ма; 
P-WNLrz; 
P-WNLrz; 
P-WNLua; 
P-WNLxua; 
C-1 WP; 
C-1 WP; 


WNL; 
WNL; 


= e 
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Га; {51.1000}, {C22|004}, 7; Non-Centrosymmetric; with SOC 


Г; 


(000); 


© 
о 


кюе 


— 


NIH asp 
br uiii at 


— — — — 
© о мын 
NIe NIE ы 


се 
= 


E М 


Е 


N 
ΞΡ 


RA; 


; ХВ; 


S, 


54 
54 


g ρα iF; 


Ё κο πα 


Odb; T ; 


за]; 


ο. Су, T; 
Coz,C»y, T ; 
Coy, T Сз»; 


Cay, E T C22; 


Coz,0ab, S+, T; 
Ο2:,σαν»9}.Τ; 


σα 


σα 


b; T Oda; 


b; T Oda} 


Cox УТ Cay; 


Cox „ЕТ Coy ; 


Co; ,T Cay; 


(Rs, R7}; 
(Re, Rz); 


4; 
4 


к e π: π: κ = b) = == N N PF = = = ο 


со+іс: ] ] š 
Б. 101, —102; 
σο-ἰσα 


-να 7 
со+іс2 101, —1сә; 
να 3 , , 


101, —102; 


σο--ἶσο 
02 
Го,1++3,0 
να 
Го,1++ГЗз,0 


V2 


101, —102; 


‚ Го,з, =#2,0; 


‚ Го,з, — 2,0; 


; 102, 101, -ἰσα; 


102,101, —109; 
i, 1; 

—i, 1; 
—i,1,1; 
1,1,1; 


] E со їс. 
102,101, а 


] Η со їс. 
102,101, im 


$, 1; 


03, —102; 
i, l; 
—i, 1; 
— 1,1; 
<A, Е 

i, 1; 


P-WNLrz; 
P-WNLrz; 
P-WNLm4; 
P-WNLm4; 
DP; 

DP; 

C-1 WP; 
C-1 WP; 


WNL; 
WNL; 


WNL; 


= e © © 
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Га; {51.1000}, (C2,|2 50}, T; Non-Centrosymmetric; with SOC 


Г; (000; Sj,C257; Ев; 2; 20772. ig, —io2; 
Вт; 2; OF i01, — i02; 
M; (550); μις ης (Rs, Rr}; 4; о, Гоз, Гу; 
Z; (005); SL,CoT; Ев; 2; 293772 ioi, --ἶσοι 
Вт; 2; aF io, ioa; 
А; (521); 91 Ορ Ti — (Bs, Rr}; 4; not Tos, —iT2,0; 
В; (023); Coy ,Caz,7T; {Rs, Re}; 2; --σο, 103, --ἴσοι 
(Rz, Rg}; 2; со, -ἰσα, --ἴσοι 
Х; (010); Сэ, С2.,Т; {Rs, Re}; 2; --σο, 103, --ἴσοι 
(Rz, Ra); 2; со, -ἰσα, --ἴσοι 
А; ГХ; Cay ,T Caz; Ro; 1; ¿,1; 
Ru; 1; —¿, 1; 
U; ZR; Cay ,T Caz; Ro; 1; 4,1; 
Ra; 1; —i, 1; 
A; TZ; Ο2:,σαν»91.Τ; Bs; 2; 402,101, сас, 
Vi МА; быы Ту (Re, Ho); уау, See) 
У; ГМ; оа,Тоаа; Ra; 1; 5l 
Ra; 1; —i,1; 
S; ZA; Cdb, T Oda; Ra; 1; 5l 
Ra; 1; —i, 1; 
Y; ХМ; Ca,E, TC; {Rs, Вт}; 2; —i03,00, --ἴσοι 
T; RA; Cos,E,T Су; {Вь, Вт}; 2; —i03,00, —io2; 
W; XR; Co; ,T Cay; {Π2, Ra}; 2; i03, --ἴσοι 


P-WNLrz; 
P-WNLrz; 
P-DNL ma; 
P-WNLrz; 
P-WNLrz; 
P-DNLya; 
Р-М5мАвх; 
Р-М5мАвх; 
Р-М5мАвх; 
Р-М5мАвх; 


L-NSwarx; 
L-NSwarx; 
L-NSwarx; 


875 


202102.00016v1 


chinaXiv 


SG 114 


Га; {51.1000}, (C2,|3 3 33, T; Non-Centrosymmetric; with SOC 


Г; 


(000); 


Sj ‚Сэт iF; 


; Sr Cox, T; 


54; db; T ; 


š Coy,Coz,T ; 


Coy ‚Сәг T; 
Coy УТ Coz; 
Coy, ЕТ C22; 


Coz 045,91, T ; 
C. SET; 
2=.б’аь S47 ; 


Odb, T саа; 


саь,Т саа; 
Cos ,E,T Coy; 
Ομ T Cay; 
C22,T Coy; 


Re; 

Rr; 

(io, Rr}; 
(io, Rr}; 
{ Вв, Re}; 
{ Вт, Rr}; 
{ Rs, Re}; 
{ Rr, Rs}; 
{ Rs, Re}; 
{ Rr, Rs}; 
Ra; 


Вт; 
Rs; 
Uis, Rs}; 
Ro; 
Ra; 
(is, Ra}; 
{ А5, Rr}; 
{R2, Ra}; 
(is, Ra}; 


203522 io, --ἰσα; 
20722. io, --ἰσα; 
S, Гоз, —iT2,0; 
ола, Гоз, —iT2,0; 
тоотод, 1,3, 15,0; 
о Tos, 12,0; 


—00,103, --ἴσο; 
00, —103, —102; 
—00, ἴση, --ἴσο; 


00, —103, —102; 


i, 1; 

—i, 1; 

—i, 1,1; 

1,1,1; 

102,101, 20—522; 


i(P2,0--iT2,2) А 


1Го,2, —iL'oa; 75 
a, 1; 

—i,l; 

03, --ἴσο; 

—103, 00, —1023 
—103, —102; 


103, —102; 


P-WNLrz; 
P-WNLrz; 
P-DNLwA; 
DP; 
P-DNLwA; 
P-DNLwA; 
P-NSmarx; 
P-NSmarx; 
P-NSmarx; 
P-NSmarx; 


WNL; 
L-NSwarx; 
L-NSwarx; 


L-NSwarx; 
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Га; {521000}, {65000}, 7; Non-Centrosymmetric; with SOC 


Г; 


(000); 


ZA; 


XM; 


RA; 


; XR; 


Sy, C2a, T; 


; Sr: Coa, T; 


57,,Сәа,Т; 


; 51,,Сза,Т; 


Coz,0y, SLT; 
C22,0y, SLT; 
Coa, Ου 
Сәа,Сәь7; 
ву, T Сэ»; 


oy, T Cas; 


C252,0y; 


co-ío а 
=> ici 
oo—iog ; 
"E P. 
ootis 9 
E 2 „ioi 
σο--ἰσο 
—2 2 


co+io2 ; 
ΠΡΙΝ ,101 


ic 


900—102 ; 
— 10 
—У2 7 


σρη-ἰσ . 
mm 
900—102 ; 

EUR 


,—102; 
‚ —102; 
,—i02; 
‚ —102; 
‚ —102; 
‚102; 
,—i02; 
,—102; 


102,101, —102; 


102,101, —102; 


il; 
—i,1l; 

1, 1; 
—i,l; 
i02, i01, 29 
i02, 1g, 29 
i, l; 

—i, 1; 

i, l; 

—i, 1; 

il; 

—i, 1; 

1,1; 

—i,1; 


102,101; 


—102. 
—2 * 
-ἰσα . 


DA? 


P-WNLrz; 
P-WNLrz; 

P-WNLyA; 
P-WNLyA; 
P-WNLrz; 

P-WNLrz; 

P-WNLyA; 
P-WNLyA; 
P-WNLxg; 
P-WNLxa; 


WNL; 
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Га; {51.1000}, (C24|003), 7; Non-Centrosymmetric; with SOC 


Г; (000); S7,,C2a,T7; Ro; 2; H igi, --ἴσοι P-WNLrz; 
Вт; 2; 20222,47], —io2; P-WNLrz; 
М; (550): SŁ,C2a,T; Re; 2; κο ioi, —i02; P-WNLma; 
Вт; 2: TS i01, -ἴσα; P-WNLwa; 
Z; (001); 51. σαι]; (Ro, Rz); 4; not Dos, Гоо; DP; 
А; (522) 540,7; — (Fe, Rr}; 4; E To s, —iITa, o; DP; 
R; (055); C2z,02,7; {Ro, Ro); 4; Гоз, Гол, Toa; DP; 
X; (020); C2z,0y,7; Rs; 2; 102,101, — 1035; P-WNLxn; 
А; ГХ; 02,7 Oy; Ro; tii 
Ra; 1; —5l; 
U; ZR; 03,1 Oy; (Ha, Ra}; 2; σα, —102; WNL; 
A; TZ; Coz, oy SL T; Rs; 2; 102,101, 20—522; WNL; 
У; MA; Соу, Т; Hs; 2; 102,401, πα, WNL; 
X; ГМ; Сз,Сь7, ЮР; 1; 5l 
Ra; 1; —i, 1; 
S; ZA; Coa,E,CowyT; Rs; 1; --ἷ 1, 1: 
Вт; 1; 4,1,1; 
У; ХМ; oy,7 C22; Ro; 1520,15 
Ra; 1; —i, 1; 
T; ВА;  oy,TC2z; Uis, Ra}; 2; 03,01; WNL; 
W; ХВ; C52,0y; Rs; 2; 102,101; WNL; 
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Га; {51.1000}, (C24|2 30), 7; Non-Centrosymmetric; with SOC 


Г; 


(000); 


Sy, C2a, T; 


; БУЙ ‚© T; 


Sr: Coa, T; 


0z,Coz,T; 

03,1] Oy; 

03,1 Oy; 
ΜΕ 
Co; ‚© SLT; 
Coa, Ου 
Са,СәьТ; 
с,,Е,ТСә,; 


Oy, E T Сэ»; 


Oy,C2z; 


(Hs, Rr}; 
{ Rs, Re}; 
{R7, Rs}; 
{ Rs, Re}; 
{ Ат, Rs}; 
Ro; 
Ra; 
Ro; 


; 103, —01, 


. gotiog ; ps 
V2 | 01, —102; 

. σρτίσα ; — 
75 001, —102; 


Го, 173,0 
V2 
. gotica ; χω, 
ο 7-102; 
. 90—ic ; ; е 
202,001, —102; 
Го,1-Гз,0 
ν2 


—00, 193, —102; 
Go, —103, —102; 
—00, 103, —102; 


Go, —103, —102; 


$, 1; 
$, 1; 


00—92. 


102,101, a 


2 1 

—i,1; 

i, 1; 

—i,1; 
—103,00,01; 
—103,00,01; 


1,1; 


‚ Го,з, ~il 2,0; 


‚ Го,з, 42,0; 


WNL; 
WNL; 


WNL; 
WNL; 
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SG 118 


Га; {51.1000}, (C24| 3339, T; Non-Centrosymmetric; with SOC 


Г; 


М; 


(000); 


S, 


; бу 


σα 


σα 


σα 


C»;,04,91,T; 
С. 0.9: 


μ.ο T, 


202,7; 


Co; T; 


σος]; 


‚Тоу; 


‚Тоу; 


Сәа,СәьТ; 


Coa, ECT ; 


Oy, ЕТ C22; 
Oy, E T C22; 


Oy 


‚Сәг; 


В; 
{Rs, Re}; 
{R7, Rs}; 
{Rs, Re}; 
{R7, Rs}; 
Πο; 
Ва; 
{ Ra, Ra}; 
Rs; 
Ro; 
Ro; 
Ra; 


(Hs, Вт}; 
Rs; 


. got 


ic . . 
i 2,101, —102; 


. 960—102 


275,101, -ἰσο; 


ο. Гоз, -1Γ2 0; 
DAS. Гоз, -1Γ2 0; 
E $01, —102; 
се; $01, —102; 


—00, 103, —1023 
00, —103, —102; 
--σρ, 103, —102; 
00, —103, —102; 

@ 1% 

—i,l; 

03, —102; 

i02, i01, — 973; 
103, —01, Hevea) 
a, 1; 

—i,1; 

—i,1,1; 

2, 1, 1; 
—103, 00, σι; 
—1,1,1; 

1,1,1; 


1,1; 


P-WNLrz; 
P-WNLrz; 
ОР; 

ОР; 
P-WNLwa; 
P-WNLzaaA; 
P-WNLzn; 
P-WNLzn:; 
P-WNLxmw; 
P-WNLxmw; 


WNL; 
WNL; 
WNL; 


WNL; 
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SG 119 


Го; {55 1000}, {C2.|000},7; Non-Centrosymmetric; with SOC 


(000); 


XZ/XY; 


S+ Coa T; 


σι; 
Coz,Cov,T ; 
St, Coa T ; 


+ Я 
Siz ‚Тоу; 


ο ‚ту ρε 
C55,0y,94,T ; 
Сә.,СәьТ; 


; би, Л Coz; 


Oy, T Co;; 


ЕТ оц; 
Ca, CT; 


Сәа,СъТ; 


Co, T C22; 


B e = κ π: == π: ы π: = ы в N Ñ π: ко = = ὦ ο ο ο м ὦ 


co+ic а ] е " 
20572401, —102; P-WNLrz; 


v 


20—102 ἦσι, —102; P-WNLrz; 


-νΏ 7 
103, -1σ9; 


102,101, —102; 


P-WNL; 
C-1 WP; 


σρ--ῖσ' ] ] 2 E 
2052722401, —102; P-WNLrz; 


πο 


20—102 ioi, —402; P-WNLrz; 


ERE 
Y —1, 1; 
(—1)°/4, 1; 


-(-1j?^4, 1; 


. ] А0 10 
102,401, =2 mE WNL; 


a, 1; 
—4, 1; 
1,1; 
—4, 1; 
1,1; 
—4, 1; 
— 1,1; 
1,1; 
—4, 1; 
1,1; 
—4, 1; 
1,1; 


. ] 0 10 
: 102,101, — 79772, WNL; 
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SG 120 


Га; (S+|000),(Co2,|2 30}, 7; Non-Centrosymmetric; with SOC 


Г; 


М; 


(000); 


XZ/XY; 


S+ Ca T. 
oy, Ë T; 


Coz,Coy,T ; 
Bh T; 


+ " 
Si ‚Тоу; 


; C22,0y,94,T ; 


C35,0y,94,T ; 
C2z,CavT ; 


; 0y,7 Coz; 


GT Co;; 


ЕТ оц; 
Coa, Cay T ; 


Coa, Cay T ; 


Co, T C22; 


00-4102 ; ος 
VR ,101, —102; 


σρ- ἶσο ; η 2 
tua 101,—102; 
00, —00, — i02; 
—00, —00, —102; 
102,101, —102; 
co+io2 ; га 
200272 101, —402; 
σρο--ἶσο 
—.2^ 
4 š 
у —103, --ἴσοι 


(-1)°/403, –ісо; 


i01, —102; 


; ; co io. 
102,101, — 29552 2: 


: ] oo—io 
102,401, — T 2: 


$, 1; 


—4, 1; 
1,1; 
—4, 1; 
—4, 1; 
i, l; 
--σο, — i02; 
1,1; 
—4, 1; 
—4, 1; 
1,1; 
1,1; 


P-WNLrz; 
P-WNLrz; 
P-WNLxe»; 
P-WNLx»; 
C-1 WP; 
P-WNLrz; 
P-WNLrz; 
P-WNLs; 
P-WNLs; 
WNL; 
WNL; 


WNL; 
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Г; {51.1000}, {С5»|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); 55.0.7: Re: 2; WH ioi, –ісо; P-WNLrz; 
Вт; 2: “Oe i01, -ἶσο; P-WNLrz; 
N; (010); C,T; {R2, Ra}; 2; σα, — i02; οι МР; 1 
X; (001);  Caz,0a,7; ^ Hs; 2; 102,101, —102; P-WNLxp; 
Z; (111); 5 ОТ; Re; 2; 99972. ioi, ἴσο; P-WNLrz; 
Вт; 25 20—722 101, —100; P-WNLrz; 
P; (111), ο να Re; 2; ©0402 io; P-WNL xp; 
Вт; 2; Tomo P-WNLxr; 
A; DA/TZ; Сә:,саь,8 Т; Rs; 2; ioz,io1, 20—592; WNL; т 
V; ZN; Coz, Ga S1, T; Rs; 2; 102,101, а. WNL; п 
W; ХР; C^»z,0db; Rs; 2; 102,101; WNL; т 
X; ΓΖ/ΓΣ; C2s,T Cy; Ha; 1; 1,1; 
Ra; 1; —¿, 1; 
F; ZF; Cox, T Coy; Ro; 1; 4,1; 
Ra; 1; —%,1; 
Q; NP; Cry; Ro; 1; š; 
Ва; 1; το 
A; DX; саь,Т Oda; Ro; 1; 4,1; 
Ra; 1; —5l 
U; ZU; Cab, T Oda; Ro; 1; 41; 
Ra; 1; —ül 
У; XZ/XY; caa,T C2z; Ro; 1; 41; 
Ra; 1; —ül 
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SG 122 


Га; {51.1000}, {С5. |135}, T; Non-Centrosymmetric; with SOC 


Г; (000); 


zt 


T'A/TZ; 
ZV; 
W; XP; 


m 


U; ZU; 


St Cos, T; 


Coy,T ; 
Odb,C2z,73 


St Ga T; 


+ . 
54: О dai 


ΜΗ 
ΜΗ 


Oda C22; 


Cas T Cay; 
Cos ,E,T Cay; 
Со, В; 
Odb, T саа; 


Odb; T Oda; 


У; XZ/XY; Oaa, ВТ C22; 


Re; 

Rr; 

{R2, Ra}; 
{Rs, Re}; 
{Ат, Rs}; 
Ute, Rr}; 
Ваз; 

Ria; 

Ris; 

Rie; 

R20; 

Rs; 


= e πὶ π: = π: = о ы π: = = = b) N N π: π: = = A ο ο М М bh 


(H2, Ra}; 2; 
{Rs, Rr}; 2; 


co+io2 ; d К 
πο 101,—102; 


σϱ--σ. ; d 
vm d 101, —102; 
103, —i02; 

—00, ἴσα, —102; 


00, —103, —102; 


P-WNLrz; 
P-WNLrz; 
C-1 WP; 

P-WNLxz; 
P-WNLxz; 


Го,1++Г3,0 ; " А 
‚ Го,з, —iľ 2,0; DP; 


V2 
4/ 1 4/ Τ. 
итге 
=4 T у 


—-4/-1,—- 4-1; 


3/4 4 à 
(—1)9/*o5, Тоз; 
n А со 1с, 
; 102,101, Ἔπα 
σρ-ίσα., 


102,101, Vz? 


1,1; 


σᾶ, —102; 


—103, 00, σι; 


P-WNLs; 
WNL; 
WNL; 


WNL; 
WNL; 
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885 


SG 123 


202102.00016v1 


chinaXiv 


Га; {C} 1000}, {С5.|000}, {11000}, 7; Centrosymmetric; with SOC 


102,101, —00, —102; 


A; TX; οσο; Rs; 
U; ZR; Су, IT; Rs; 


102,101, —102; 


102,101, —102; 


. А + $ oo+tioz ; š 
A; TZ; Choy IT; Re; ; ο a 801, -ἶσα; 
. x 00—102 ; eps 
Вт; p = = 2 101, —102; 
со+ісә 


У; МА; Со, ГТ; Ев; 572 igi, —io2; 


090—102 ; +4 у 
о Í 91, —102; 


ГМ; Coa, z IT; Rs; 
ZA; Coa,02,IT; Rs; 
ХМ;  Coo0.IT; Rs 
RA; Cos,04,IT; Rs; 
XR; 0 ConoyIT; Rs; 


102,101, —102; 


102,101, —102; 


102,101, —102; 


102,101, —102; 


Г; (000); Οἱ Οσο ГТУ Ев; 2; 203222, ioi, 00, -ἶσα; 
Вт; 2; 295222 ioi, 00, --ἴσα; 
Ras; 2; cot EA igi, 00, —102; 
M; (220 + d E d i: i 
; (550); Cr; Cos 1 T; Re; 2; 20754, 101,00, --ἴσα; 
Вт; 2; — 29—522 „401, со, —i02; 
Ras; 2; Totea igi, 00, —102; 
» -- Ria; 2; κο 2 102; 
; (002); Са,,Сг,1,7; Πο; 2; 922,101, со, —ісо; 
Вт; 2; — 20522 ἰσι, σα, —і02; 
Ris; 2; cot E2 igi, со, —102; 
Ria; 2; 20—592 io, 00, —102; 
А; (111); Cf£,Coe,I,T; Re; 2; 204502 dai, 00, —402; 
Rx; 2; — 205322 i01, σα, —io2; 
Ris; 2; 204592 io, 00, —102; 
В; (0$$); C22,C2y,1,T; ids ; ae η 
; 55); С2-.02у1,1; Rs; 2; 402,101, 00, —i02; 
Rio; 2; 102,101, --σο, — i02; 
X; (050): Coz,Coy,I,T; R5; 2; 402,401, 00, --ἴσοι 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


= 3 15 = M 


102,101, —102; 
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Га; {C3000}, {С |000}, {1002 }, 7; Centrosymmetric; with SOC 


Г; (000); Ct С.Т: Re; ; AHR 401,00, —i02; 
Вт: ; — 2052 i01, 00, —i02; 
Ris; ; cot ἐσι, 80, —102; 
Ria; ; 207272, 101, Са 
М; (220); Cf, Cos LT; Re; ; ga de 00; ion; 
Вт; | 20222 ,101, 00, --ἴσο; 
Ris; ; ga imn —00, dons 
ο ; mae io, со, —102; 
Z; (002); Г,саь,Са,, T; {Rig, Roo}; 4; Гз,2, 'o,s, 2503778: , Го; DP; 0 
{Ra1, R22}; 4; Гз,2, Го,з, о, Гов; DP; 0 
A; (333); Loa ОТ; {Rio, Rao}; 4; Гаа, Toa, 7905702 Г; DP; 0 
{Ra1, R22}; 4; Гз,2, Го,з, ΕΘ DP; 0 
R; (055); 94,02,,75 — (Ras, Ria}; 4; Гол, Го, Toa, -i 2,0; Bey 


X; (050); C22,C2y,1,T; Rs; 
Rio; 
A; TX; C2y,0z,IT; Rs; 
U; ZR; 0;,C2y, IT; {Rs, Rs}; 


Ίσα, σι; 00, —102; 


; 102,101, —00, —102; 


102,101, —102; 


103, 100, —i02; 


(Ro, Rz); ; 103, — 100, —1023 
A; TZ; Οἱ. σι”; Re; ; PH igi, -ἰσο; 
Rr; ; Ay doi, --ἴσοι 
У; MA; Cio,IT; Rs; ; 204592 gi, —i02; 
Вт; ; -2n igi, ia; 


X; ГМ; Сао, Т; Rs; 
S; ZA; Oz,C2a,IT; {Β6, Rs}; 


102,101, —102; 


103, 00, —i02; 


103, --ἴσο, —102 ; 


Y; ХМ; Coao0LlT; Hs; 
T; RA; 02,Coe,IT; {Вь, Rs}; 


102,101, —102; 


103, ico, —i03; 


ἴση, --ἴσο, —i02; 


NO їр їр GO go їр р р Ὁ їр Ὁ Ὁ (Go SD (o ER ARR (8 Ὁ το 1. 


W; XR; C2z,0y,I7; Hs; 


102,101, —102; 
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Га; (2,12 30), {С |000}, {11220}, 7; Centrosymmetric; with SOC 


Г; (000; CL,CoLT; Rs; 


: 201522 ἐσι,σο, —іс2; 
Вт; ; — 2522 ig, 00, -ἴσο; 
Tas; ; 205522 $ 101, 00, Ίσα; 
Ria; ; — 222 ig, —00, —і02; 


E 


ll. + : Гз,0—Гз,1 ; ; 
(550); C4,,02,C2e,T; Rio; 2—55, Га,2,1Го,з, —з,2; DP; 0 


V2 


2; (005); CL Cos. LT; Re; ; 203522 401,00, -ἴσα; 
Вт; ; — 20-482 igi go, —ісә; 
Ras; ; 203522 io, 00, —102; 
Ria; | 20—598 ioy, σο,--ἴσο; 


А; (521); CL oz Cos T; Ras; : — 580-0784. ΤῸ 5, 10,3, 3,2; DP; 0 
R; (055); ex, LT; (Fas, Ria}; 4; Гол, iL2,0, Гоз, —iT2,0; DP; 0 
X; (010); ox,0y,1,T; (Ris, Ria}; 4; Гол, зо, Го,з, —iT2,0; ОР; 0 
A; X;  Cy,0zs IT; ΒΕ; i02, i01, —i03; 


102,101, —102; 


U; ZR; (Ὀνισαν Ti ΒΕ; 
A; ΓΖ; Cio,IT; Re; 


ootioz ; ; . 
ΠΝΟῊΝ ,101,—102; 


σρ--ἶσ $ s 
Вт; , -2 2,101, —02; 
А E + n £ --σι --ἰσι : ? 
V; MA; COCioIT; Hs ; 91—490 ση igo; 
: 1(90+іс1) TOM 
В; PUR —,—0з,—102; 


У; ГМ; Сз,о„,ГТ, Rs; 
S; ZA; C2a,02,1T ; Rs; 
У; ХМ;  oy,Cos,IT; (fis, Rs}; 


102,101, —102; 


102,101, —102; 


103,100, —102; 


БЭ ο БО. ος. БУ ESO qr. ο db» BS Gen Шы. qub БО. gs Бә ҢЫ КЭ. et ΠΕ 


(He, R7}; ; ἴσα, — 100, — i02; 
T; RA; Oy Cox, IT; (Hs, Ra); ; ἴσα, ἴσο, --ἴσο; 

(He, Rz); ; ἴσα, — 100, — i02; 
W; XR; Oy,C2z IT; (Hs, Rs}; E 103,100, —102; 

(He, R7}; ; ἴσα, —100, — i02; 
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SG 126 

Га; (02,1230), {C22|000}, {1221}, T; Centrosymmetric; with SOC 

Г; (000); С{,,С=,1,7; Be; ; 204592 σι, go, --ἴσα; 
Вт; ; — 79-572, i91, 00, —10э; 
Ris; ; Totea ion, 00, —102; 
Ria; : 20752 ion, со, --ἴσο; 


M; (550); Cio. C22,7; Rig; ; 129—794. Το iTo,s, —iLa,2; DP; 0 
Z; (002); Loa,,C1L T; (Rio, R20}; $ Газ, os, 85792, —i Ts g; DP; 0 

(Ro, Roo}; 4; Fais, Гоз, 2517592, (Го; DP; 0 
А; ($44); Ch,ca,C2,7; Rio; ; 20-2 Гуз, Гоз, — iT; DP; 0 
R; (055); σψ,σα,ῖ,Τ; {Ris, Ria}; 4; Гол, Гз,о, Гоз, —iD2,0; ОР; 0 
X; (050); вет: (Fas, Ria}; 4; Гол, іГз,о, Го,з, —iT2,0; ОР; 0 
A; X; | Coy0s,1T; ΒΕ; ; 102,101, --ἴσοι 
U; ZR; Oz, Coy, IT; {Rs, Rs}; ; 103,100, —102; 

(Ro, Rz); ; ἶσα, —100, — 102; 
A; TZ; Ch oy IT; Re; ; 201502 io, --ἴσα; 

Вт; 90122 фуу, i82; 
У; MA; Οἱ σετ: Re; ; 2912100 σα —i73; 

Rr; ; 907770). оз, --ἶσοι 


X; ГМ; Οἴα,σ,..17; Rs; 
S; ZA;  o2,Coa,IT; — {Rs, Rg}; 


102,101, —102; 


103, ἴσο, —102; 


(Ro, Rz); ; 103, —i00, — i02; 
Y; ХМ; oy,CzIT; {Rs, Rs}; 2; 103, ἴσο, —io2; 
(Ro, Rz); ; 103, —i00, — i02; 


T; RA; | Cos,0,IT; Во; 
W; ХВ; о,С:,1Т; {55, Rs}; 
(Fio, R7}; 


103, --σι, —102; 


103,100, —102; 


N МЮ МЮ МЮ МЮ ND Ο МЮ N мю мю ΑΟ мю мю мю ΗΝ ΗΝ AÀA ΗΝ AÀA AÀA N N NDN 


103, --ἴσο, —102; 
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SG 127 


Га; (02,1230), (02«|3 40}, {11000}, 7; Centrosymmetric; with SOC 


Г; (000; CL,CoLT; Re; 
Вт; 
Tas; 
Ria; 
М; (220); СЬ,С ГУТ; (Be, Rr}; 
{R20, R21}; 
Z; (001); Сў,,См,1,7; Re; 
R7; 
Ris; 
Ria; 
); Ci. Cos,L,T; (Re, Rr}; 
(Ho, Ra}; 
2); Ox,C22,1,7; (R,Rj; 
0); ex,Co4I,T; {Ris, Ris}; 
; TX; o CoyonlT; Rs; 
U; ZR; C2y,0x, IT; Rs; 
A; TZ; Choy IT; Ha 
Rr; 
V; MA; CO},0s IT; {Β6,Βτ} 
X; ГМ; C2a,02,IT; Rs; 
5; ZA;  Coa,oz,IT; Hs; 
Y; XM; oCoIT; {Ro, Ro}; 
T; RA; G. Cox IT; {Ro, Ro}; 
W; ХВ; oy,C2z,IT; {Вь, Ro}; 
(R5, Rs}; 


ю мю Ὁ Ὁ ж Ὁ Ὁ Ὁ ю ж оё κ ою το Ὁ ю  α- ою Ὁ τὸ τὸ 


σρ--ἰσα ; ; š 
EU ‚01,00, —102; 
σρο--ἶσ ; η 

— Fe 101, 00, —102; 

со+ісо ; ; i 
77 ‚01, —00, —102; 
090—192 


v2” 101, —00, —102; 


Го, 1-Гз,о ; 
— Tos, Го,о, —il2,0; P-DNLs; 


V2 
Го,1++Г3,0 п А š 
Z Toa, — Го,0, —il2,0; P-DNLs; 
σρ--ῖσ' а б 
а 2101,00, —102; 
σ 


—402 ; ‚_ 
- EZ: › 401,00, —102; 


со+іс 
ν2 


σρ--ἱσο ; ; . 
Va ,101, —00, —102; 


D HD А 
ο Го,з, Гол, —il2,0; P-DNLs; 


2 , 101, 00; 102; 


2 
To ντο Doa, Го,о, -1Γ2,0; P-DNLs; 
; To,1, Гз,о, Го,з, — 2,0; P-DNLaA; 
Do,1, iL'3,0, Го,з, —iL2,0; P-DNLxw; 


102,101, —102; 
102,101, —102; 
σο-Εσα ; ER 
τον 2,101, -ἴσα; 
ES ,101, —102; 
Го, 1-Е Гз,о ; š Y 
ΝΡ] D Го,з, iU2,0; DNL; 
102,101, —102; 


102,101, —102; 
Го,з, Го, — 2,1; DNL; 
1Го,з, — Гол, Του; DNL; 
100,103, —102; 


—100, —103, —102; 
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Га; (02,1230), (024|3 40}, {71004}, 7; Centrosymmetric; with SOC 


Г; (000); κο ΗΕ. Re; ; 205072 ioi, oo, -ἶσα; 
Rr; ; — 2072. i91, 00, -ἴσο; 
Ras; | 205522 фо, Go, —102; 
Ria; : το io, Go, — i02; 
M; (330); Ci, CoL T; (Ho Rr}; 4; TE гоз, Гоо, —iPəo; P-DNLs; 
(Foo, Roi}; 4; 5921732. Гоз, —Го,о, —il2,0; P-DNLs; 
Z; (001); Loa,CL T; {Вло, Roo}; ; Dao, Гоз, 20092702 (Г 2,0; DP; 
Uti, R22}; 4; Гз,2,Гоз, а, Гу; DP; 
А; (555); Loa,SL T; (Rio, Roo); ; Ts, Tos, 2981702, {Гу 0; P-DNLaA; 
Fai, Roa}; 4; Га,2, Гоз, — 295792, (Гоо; P-DNLwA; 
R; (021); Coy,Co.,I,T; (Rs,Re); 2; —00, i03, 00, — i03; 
(Ry Rs}; 2; оо, —103, 00, —i02; 
{Ris, Rie}; 2; —00, 103, —00, --ἴσοι 
{Влт, Ris}; 2; со, -ἰσα, --σο, --ἴσοι 


Х; (010); 85, Coz,1,T; { Влз, Ria}; 
A; TX; Cay,on,IT; Rs; 
U; ZR;  o5CmIT; {Е5, Rs}; 


; Го,1, D3,0, Го,з, —iU2,0; P-DNLxw; 


i02 , 101 , —102; 


103,100, —102; 


{Re, Rr}; 2; 103, --σο, --ἴσοι 
A; TZ; CLoÓT; Be ; 204302 ig, --ἴσο 
В; ; — 0—92 io, —ісо; 
У; МА; Clos IT; {Re,Rr}; 4; moa, Гоз, — 20; DNL; 0 


X; ГМ; Ora,02,1T; R5; 

S ZA; o,Caa IT; — (Hs,Ha); 
(Re, Rz); 

У; XM; о:,Сә»,17; {Во, Ro}; 

T; RA; _ Cos,0y,E,IT; (Ro, Rs}; 
{R7, Ro}; 

W; ХВ; oy,C2z,IT;  { Rs, Re}; 
Us, Rs}; 


102,101, —102; 


103,100, —102; 


103, —100, —102; 
1Γο,3, —iL'o3; Του; DNL; 0 


—to3, —00, 00, -ἰσα; 


—103, σο, σο, —102; 


100,103, —102; 


BO мю το Юю gd» το deo το gd PS ο ιο το PS gk» S ιο 10 ю BER & GR gm» BY YY WD 


—100, —103, — i73; 
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Га; {21.1000}, {C2214 50}, {1220}, 7; Centrosymmetric; with SOC 


Е 


> 
© о s= 


юе NIE кы 


о 
< 


> < b >x = 
Уу мы Б 
пах 


= m t = 
мм У 
Ë > z > 


M 


RA; 


NIH asp 


м 


м 


(2 50); Ch Ου,σα,Τ: 
(005); ο L T; 


CL Όλαισα,Τ; 
Coy Cos ΜΕ 
μμ ΜΕ 
C5y,05 IT; 
C5y,05 IT; 
Coe T; 


Cho IT; 
C34,02,IT ; 
C2q,02 17; 
Cos Oy, IT; 


Cos ,0y, IT; 


C2z,0y1T; 


Ваз; 
Буд; 
Rig; 
(Ras, Ris}; 
(Ris, Ris}; 
Rs; 


Вт; 
{ Re, Rr}; 
Rs; 
Rs; 
{ Rs, Rs}; 
{ Вв, Rr}; 
Uis, Rs}; 
{ Re, Rr}; 
{ Rs, Rs}; 


> ою р ою ою юр Ὁ αν Ὁ Ὁ Ὁ ER EY Ὁ Ὁ ю  ϱ S S WN 


ootiog ; ; š 
Va? 101,00, —102; 


σρ--ίσο ; ΠΗ 
— 207772 1401,00, —102; 


gotioz2 ; ρων 
V2 ‚ 01, —00, —102; 


00—02 


,101,—00, —102; 


Гз,0—1Гз,1 " ç 
РР o Гі, 1Го,з, —1Г3,2; Р-ОМ.ма; 


V2 
604102 ; разе 
νΒ ‚01,00, —102; 


090—102 ; ines 
— 20772 101,00, —102; 


σρ!ῖσα ; JEN 
Ni ,101,—090, 1σ2; 


90—02 ; eas 
να 7 101, —00, —102; 


L3,0—iU3,1 ; ; А А 
Te Гі, 1Го,з, —1Гз,ә; P-DNLwa; 


να 
Το, Гз,о, Го,з, —iT'2,0; 


Го, 1, Гз,о, Го,з, 12,0; 

102,101, —102; 

102,101, —102; 

gotics ; Ud 

TUS i01, i02; 
σρ-ίσα ; Ὅς 

= Va ,101, —102; 


I3,0-iI3,2 
νὰ 


102,101, —102; 


‚Го, -iP 2,0; 


102,101, —102; 
103,100, —102; 
ἶσα, —100, —102; 
103,100, —102; 
ἶσα, —100, —102; 


iVo,2, Гоа, Toa; 


P-DNL xr; 
P-DNL xr; 


DNL; 


DNL; 
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892 


Га; {21.1000}, {C2214 50}, {1221}, T; Centrosymmetric; with SOC 


Г; 


(000); 


(2 50); C1,,C22,05,T ; 


(005); 


TZ; 
MA; 
TM; 
ZA; 


XM; 


RA; 


; XR; 


CL Cals: 


Ра. τς 


; CL oasL T; 
; Cos ,0y;l,T; 


Со, С.Т; 
C»oy,0s,1T ; 
Oz, Coy, IT; 


Саг. 
ο ooy IT; 
Coa,0z,1T ; 
Oz, Coa, IT; 


Cos ,0y, ЇТ; 


0y;02,1T ; 
C2z,0y1T; 


222 


Re; 

В; 

Ris; 

Ria; 

Rig; 

(Rio, Reo}; 
{ Rai, R22}; 
{Rio, Rig}; 
{ Ro, Ro}; 
(Rio, Rio}; 
(Ras, Ria}; 
Rs; 

{Rs, Rs}; 

{ Re, Rr}; 
Re; 

Tu; 

{Re, Rr}; 
Rs; 

{Rs, Аз}; 

{ Re, Rr}; 

{ Rs, Rs}; 

{ Re, Rr}; 
{Во, Ro}; 

{ Rs, Rs}; 


co+io2 ; ; š 
=й? 101,00, —102; 


σο-ἰσα ; o. 
— 207772 101,00, —102; 


604102 
v2 


00—02 


‚ 01, —00, —102; 


,101,—00, —102; 


. Гз,0—+3,1 
να 

Го,о++Го,2 ; : 

P3,2,T'0,3, a, 12,0; 


Го,о+Го,2 
Гаа овие 


О0,3,2-—100,3,0 Qo,2,1—Qo,2,3 ; . 
Va , “5 ‚ Qo,1,0, 1Q2,1,0; 


1Го,2, 00,3, Го,з, 2,0; 


‚„Г1,2,#Го,з, 113,2; 


; -il2,0; 


iTo,2; Го,з, —Го,з, oo; 

Го,1, 15,0, Го,з, —?T2,0; 

102, i01, -ἰσα; 

103,100, —102; 

103, —100, —102; 

cod i02 
νὰ 
σο-ἰσ . ; T 

= um 2 ;101, —102; 

I'3,0-FiI3,2 

м2 
102,101, —102; 


,101, —102; 


Гол, —iT2,0; 


103,100, —102; 
ἶσα, — 100, — i72; 
103,100, —102; 
103, —100, —102; 
Го,з, — Гоа, —T2,3; 


Го, 2, Гол, Toa; 


P-DNL m4; 


DP; 


DNL; 0 


DNL; 
DNL; 
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Га; {211001}, {C22|000}, (7/000), 7; Centrosymmetric; with SOC 


(000); C ОТ; 


Г; Ев; ; ©0495, i01, do, —io2; 
В; : — 0—9 io ‚ 00, -ἰσα; 
Tas; i m ion, Go, —102; 
Ria; | 20—522, ioy, σο, --ἴσο; 

М; ($30); CL,Cəs IT; Re; ; 901502 ἐσι,σο, --ἴσα; 
R7; ; — 20582 io ‚ 00, —¿G2; 
Ris; : 206502. igi, со, —i02; 
Ria; ; 20—472 igi, со, — i02; 


Z; (002); CL Ga Co, T; Rig; Tao τα T3 5, Го,з, —iTa2; DP; 0 


A; (222); Ch, ,оаь,Съ,Т; R 9; ; Tao sL, Ts 5, iTo s, —iDs2; DP; 0 
R; (023); C2z,Coy,1,T; Rs; ; 102,101, 00, —102; 

Rio; ; 102,101, --σο, —102; 
X; (050): Coz,Coy,L,T ; Rs; 102,101, 00, —102; 

Rio; ; 102,101, --σο, —102; 


A; IX; Coy,0s,IT; Rs; 
U; ZR; C»oy,05,1T ; Rs; 


102,101, —102; 


102,101, —102; 


A; TZ; Ch oy IT; Re; ; 20492 σι, --ἴσοι 
В; Р — 205392, igi, —ісо; 

У; МА; O}, IT; Hs; ; mia igi, i02; 
R7; : — 2052 ioi, --ἶσα; 


У; ГМ;  Ca,02,IT; Rs; 

S; ZA; C2a,0z1T; {Rs, Re}; 
187, Rs}; 

Y; ХМ; Coz,02,IT; Rs; 

T; RA;  Coz,02,IT; Rs; 

W; XR; C2z,0y,1T; Rs; 


102,101, —102; 


100,103, —102; 


--ἴσο, —i03, —102; 


102,101, —102; 


102,101, —102; 


NNN NNN NY NN ο р Ὁ ο ο ον FENN р NN ο Ὁ Ὁ 


102,101, —102; 
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Га; (1,1003), {C22|000}, {11001}, 7; Centrosymmetric; with SOC 


Г; (000; CL,CoLT; Re; 


. 90-102 ; cra 
, — ya 5101,00, 102; 
00—10: а . 
Вт; jT 101, 00, —102; 
© σρ-Γΐσ' ] " 3 
Riz; 3 EU 2.101, 00, —102; 
š 60—92 ; EAM 
Ria; : 75 2,01, —00, -ἴσα; 
. (110). + . " co+io2 ; 5 
М; (550); Cy, Cox, 1 T; Re; ; τς 101,00, -ἴσα; 
σρ--σ' Н ] 
Вт; τς» 101, σο, —i02; 
Б σρ-Γΐσ' а T ° 
Ras; ; EU. 2 101, 00, —102; 
Ria; ; 20—422 , ic ‚00, 102; 
Z; (001); CL, vo Casu Ts Rio; κα Γιο Гз.2; DP; 
3 ( 35 42209129) ; Rig; + V2 511,211 0,3, —?1 3,2; ; 0 
4 111). T А I? —ir + . 
А; (555); Саб Cox,T ; Rio; | SU 31 Г1,2, Го,з, —iL3,2; DP; 0 
: 11). : : : 
В; (055); оз,о. УТ; {Ris, Ria}; 4; Гол, Гз,о, Го,з, — 2,0; ОР; 0 
Я 1 ; Д + . š 
X; (050); Coz,Coyt,7; Hs; ; 102,101, 00, —i02; 


Γιο; 
Δ; TX; C»y;02 IT; Rs; 
U; ZR; 02z,Coy IT; (Hs, Rs}; 


; 102,101, --σο, --ἴσο; 


102,101, —102; 


103,100, —102; 


(He, R7}; ; ἴσα, —100, — i02; 
A; TZ; ο oy IT; Re; ; S ἴση, --ἴσοι 
Вт; ; — 90—02 igi, i03; 
У; МА; CO}, IT; Re; ; mS s den боа; 
Вт; Я — 0322,01, --ἶσα; 


X; ГМ; С»а,ог,17; В; 

S; ZA; Odb,C2al T; Ro; 

У; XM; CeoIT; Rs 

T; RA; 9 o2,Cox,IT; (R5, Rs}; 
(Re, Rz); 

Wi ΧΗ; | Coz50,,IT; Rs; 


102,101, —102; 


ἶσα, —101, —102; 


102,101, —102; 


103,100, —102; 


103, —100, —102; 


NNN NNN NY NN το Ὁ Ὁ SSS EE de (dO NY S S YN NW 


102,101, —102; 
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Га; {01511} (02/000), {|110}, 7; Centrosymmetric; with SOC 


М; (110); Cio. Се, T; 
Z; (005); СЕ ,саь,Съ,Т; 
; То. СЕТ; 


У; МА; 


x: ГМ; 
5; ZA; 


Y; ХМ; 


Т; ВА; 


; Ox,0y1,T; 


Ox,0y 1,7; 
Coca IT; 
Coy ‚Са IT; 
Choy IT; 
Ch ox IT; 


C2a,021T; 
Coa ‚© AIT; 


Oy, Cox IT; 
0 y, Cox IT; 


су,Сәг,1Т; 


Re; 

В; 

Ваз; 

Ria; 

Rig; 

Rig; 

(Ras, R20}; 
(R21, R22}; 
(Fas, Ris}; 
(Fas, Ris}; 
Rs; 

Rs; 


Rr; 

Rs; 

{Rs, Re}; 
{R7, Rs}; 
{55, Rs}; 
{Re, Вт}; 
{55, Rs}; 
(ts, Rr}; 
{55, Rs}; 
(s, Вт}; 


N МЮ МЮ МЮ МЮ ND МЮ МЮ N Ο мю Ο мю ο ΗΝ ΗΝ AÀA ΗΝ AÀA AÀA N N NDN 


. 904102 ; 
о Í| 01, 


со+ісо 
V2 


σο--ἰσα ; m 
— va 5201,00, —102; 


;101,00, —102; 


σρη-ίσα ; σος 
Va ,101,—00, —102; 


900—102 ; T 
Va ‚01, —00, —102; 


102,101, —102; 
102,101, —102; 


—102; 


А 60—92 ; ms 
= ΝΡ ,101, —102; 


--σι--σο . 
V2 > 03, —102; 


i(cod-ici) PR 
Ve? —03, —102; 
ἴσα, 101, —102; 


100,103, —102; 


; --ἴσο, —103, —102; 


103,100, —102; 


; 103, —100, —102; 


103,100, —102; 
103, --ἴσο, --ἴσο; 
103,100, —102; 


103, --ἴσο, —102; 


зова T^ 2,4Гоз, —Гз,2; ОР; 
зова T^ 2, Toa, —iT3,2; ОР; 
Гз,2,Го,з, ο —iL2,; DP; 
Гз,2, Го,з, OCURRE ποιο DP; 
1,1, 23,0; Го,з, —iT2,0; DP; 
; Го, Гз,о, 0,3, — iT'2,0; DP; 


QOO dO dm Occ 
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Га; {01551} (02/000), {|115}, 7; Centrosymmetric; with SOC 


222 


Г; (000; CL,CoLT; Rs; 


S P ow 
Ss 


N 
E 


A; TZ; 
V; MA; 
x: ГМ; 
5; ZA; 


Y; XM; 


Т; ВА; 
W; XR; 


; Ch, Ge Cox,T;; 


ct Ox ‚Сох oT 


; CL ‚Сэт AT; 


; Oy x lI T; 


05,0y,1,7 ; 
Cory ,021T; 
Oz σου ‚ТТ; 


Cao IT; 
CL oa IT; 
Coa,0z,1T ; 
Gab, Coa, IT; 


Oy, Cos IT; 


Cos,0z,IT; 
Oy ‚Сә AT; 


В; 

Ris; 

Ria; 

Rig; 

Rig; 

Re; 

Ti 

Ваз; 

Вал; 

(Ris, Ris}; 
(Ris, Ria}; 
Rs; 

{ Rs, Аз}; 

{ Re, Rr}; 
Re; 


Ro; 
{ Rs, Rs}; 
{ Re, Rr}; 
Ro; 
Uis, Rs}; 
{ Вв, Rr}; 


σρο--ἶσο ; ; š 
-ν-» 101,00, —102; 


σρ--ίσο ; ΠΗ 
— 207772 1401,00, —102; 


gotioz2 ; T 
Va ‚ 01, —00, —102; 


00—02 


,101,—00, —102; 


Гз,0—4Г3,1 ; Я 
—-— = P12, iT 0,3, 113,2; ОР; 0 


V2 


I3,0—il3,1 ; А 
ACIE Τι, 1Го,з, —1Г3,2; DP; 


V2 
ootiog ; ; Š 
XA ,101,00, —102; 

90—02 ; ima’ 
У ‚01,00, —102; 


со+іс2 
м2 


60—02 ; ck 
72 1071, σο,- Ίσ5; 


‚101, --σο, —1G2; 


Го, 1, Гз,о, Го,з, — 2,0; 
Го, 1, Гз,о, Го,з, 12,0; 
102,101, —102; 

103,100, —102; 

ἶσα, --ἴσο, — i02; 

—102; 


60-402 ; 
Va ,101; 


60—02 ; πα. 
= Va ,101, —102; 


-σι--ἶίσ ; 

=a —03, -ἶσα; 

i(eo tici) TOT 
V2 › 03, -102; 


102,101, —102; 
103, —101, —102; 
103,100, —102; 
103, —100, —102; 
ἶσα, —01, —102; 
103,100, —102; 


ἶσα, —100, —102; 


DP; 0 
DP; 0 
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Га; {01551} (0242 50), {1000}, 7; Centrosymmetric; with SOC 


Г; (000; CL,C2.1,7; Rs; 2; 204502 ioi, 00, —ica; 
R7; 2; -2 i0, 00, —102; 
Ваз; 2; 707772101, —00, —i02; 
Ria; 2; 0? 401, 00, —102; 
М; (220); CL,Cm,LT; {ВВ} 4; πιο Tos Гоо, —iTa,o; P-DNLs; 
(R20, Roi}; 4; Toat. Του, Го,о, —iL2,0; P-DNLs; 
2; (003); СЪ оь,СэьТ; Ris; 4; – 5202081 Dy 9, oa, —iDa2; DP; 
A; (225); CdocasL 7; {Влэ, Rio}; 8; — τς OP; 0 
В; (055); о,Оә:,1,7; {Ваз, Ria}; 4; Гол, Гзьо, Го,з, — 2,0; P-DNLnA; 
X; (050); o2,Cazt,7;  {Βια, Ria}; 4; Гол, ia o, Гоз, — iT 2,0; P-DNLxwm; 
A; DX; Cay,o2tT; — Rs; 2; i75, i71, --ἴσοι 
U; ZR; Сог, IT; Rs; 2; 102,101, —102; 
А; PZ C,oytIT; Ев; 2; 79372. io, ion; 
R7; 2: — 0557 101, —102; 
У; МА; Of,o2JIT; {πο Rr}; 4; 55947732, Toa, Гуо; DNL; 0 
X; ГМ; C>saczdl7T; Hs; 2; i02,i01, — i02; 
5; ZA; C2ra,021T; {Rs, Re}; 2; 100,103, —102; 
ÍR; Rs}; 2; --ἶσο,--ἴσα, —io2; 
Y: ХМ; σα); {Ro, Вэ}; 4; оз, — Гол, —- Гал; DNL; 
T; RA; oz CosIT; (Ro, Вэ}; 4; 1Гоз, —iDo,1, -Γ21; DNL; 
W; ХВ;  oy,C24IT; {В5, Re}; 2; 100,103, --ἰσα; 
{R7, Ra); 2; —ioo, —103, --ἰσα; 
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898 


Га; {01551} (02412 40}, {1005}, 7; Centrosymmetric; with SOC 


Z; (005); Сў,,о«,Сж.Т; 
А; (255) Ch Casta; 
В; (05 i Coy ,C2z1,T; 
X; (020); 0s, C221, T; 
A; TX; Оо» IT; 

U; ZR; Oz, Coy, IT; 

А; TZ; Ch ,oy,1T; 

V; МА; CioIT; 

» ΓΜ; Са“. IT; 

5; ZA; саь,Сэа,ІТ; 
У; XM;  o2z,Coz,IT; 

Т; ВА; С5..о.,ВТ; 
W; XR; Oy,C2z IT; 


Re; 

В; 

Ris; 

Ria; 

{ Re, R7}; 

{ R20, Rai}; 
; Rig; 

Rig; 

{Rs, Re}; 

{R7, Rs}; 

{Ris, Rie}; 

(Fa, Ris}; 

(Ras, Ria}; 

Rs; 

{Rs, Аз}; 

{ Re, Rr}; 

Re; 

Вт; 

{ Re, Rr}; 

Rs; 

Ro; 

Uto, Ro}; 

Ute, Ro}; 

{Ат, Rs}; 

{Rs, Re}; 

{Ат, Rs}; 


σρο--ἶσο ; ; š 
-ν-» 101,00, —102; 


σρ--ίσο ; ΠΗ 
— 207772 101,00, —102; 


ootiog ; 
Уз c 101, 
00—02 


00, —102; 


| 01, —G0, —102; 
Го, 1+ з,0 
2 

Го,1+1Гз,о 


Z > Го,з, — Го,0, — 2,0; 


‚ Toa, Го,о, — iT2,0; 


P-DNLs; 
P-DNLs; 


T3,0—iT3,1 : ; 
——À ME T 1,2, iLo,3, — 3,2; DP; 0 


2 


Гз,0—1Гз,1 ; ; : : 
= ‚ Г1,2, 10,3, 4132; P-DNL ya; 


V2 
—00; 103, 00, —102; 


Оо, —103, 00, —102; 
—00; 103, —00, —i05; 


Оо, —103, —00; —i05; 


$ Го,1, £D3,0, Го,з, —iD2,0; 


102, i01, —i02; 
103,100, —102; 
103, --ἴσο, — 102; 
codic2 ; ] š 
TA «σι» —102; 
60—92 ; А 
— Va 3401, —1025; 


Го, 1+ з,0 Г 
2 , 0,3» 
102, 101, —i02; 


ioo; 


103, —101, —102; 


1Го,з, — Гоа, Toa; 


103, i03, 00; 102; 


—103,103, --σο, —102; 


i09; ἴση, — 172; 


; —100, —103, —102; 


P-DNLx mu; 
DNL; 0 
DNL; 0 
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Га; {041004}, {С |110}, {|110}, 7; Centrosymmetric; with SOC 


I; (000); CL,Coə,,IT; 
M; (330); Ch ,Coa,02,73 
Z; (005); С, ,саь,Сь,Т; 
A; (255) ањ T; 
В; (023); Cy, Cas ГУТ; 
X; (020); Cay С.Т; 
A; TX; Coy,02,1T; 
U; ZR; Coy,Cx AT; 
А; TZ — CLoIT; 
X; ГМ; CaCa IT: 
S; ZA; C2a,02,1T ; 
Ys XM; Cos,0z2,IT; 
T; RA; | Coxo; T; 
W; XR; C2z,0y,1T; 


Re; 

В; 

Ваз; 

Ria; 

Rig; 

Rig; 

(Ras, R20}; 
(R21, R22}; 
(Fas, Ris}; 
(Fas, Ris}; 
Rs; 


Rr; 

{Re, Rr}; 
Rs; 

Uis, Re}; 
(Rz, Rs}; 
{55, Rr}; 
{Re, Rs}; 
{Rs, Rr}; 
(Rs, Rs}; 
Uis, Rs}; 


. Гз,0++Г3,2 


со+ісо 
V2 


900—102 ; ЫЯ 
πο , 01,00, —102; 


| 401,00, —102; 


σρη-ίσα ; 
Va 3101, 
900—102 


Va ,101; 


Со, —102; 


Go, —102; 


Гзо #31 р Р 
—Ág os Гь2, Го, —?Г`зә; Р-ОМъма ; 


реа . . 
934 Гу 2, iDo,3, —Й`з.2; ОР; 0 


-ν5 


оо om 5 
Tazlos; р 5 0172,05 


μμ... 
Газ ав , —iľ 2,0; 


Гол, ?I'3,0, Го,з, —i1'2,0; 


; Гол, 18.0. Го,з, —Г2,0; 


102,101, —102; 


; 102,101, —102; 


gotia ; ENS 
о | 01, σου 
90—02 ; TuS 
— ya 0101, 102; 


z io, 2ου 


; 102,101, —102; 
; 100,103, — 102; 


; --ἴσο, —103, --ἴσο; 


Ίσα, 03, —102; 


; 103, —03, —i02; 


103, 03, —102; 


103, — 03, —102 ; 


1ΓῸ,2, Го,1, —P2,1; 


P-DNLma ; 
P-DNLma ; 
P-DNL xp ; 
P-DNL xp ; 


DNL; 0 


DNL; 0 
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Га; (02,1003), {C22|440}, {1/444}, 7; Centrosymmetric; with SOC 


Г; (000); 


A; TZ; 


V; MA; 
x; ΓΜ; 
S; ZA; 
XM; 


RA; 
; ХВ; 


CL μι 


; Ch, ,Cox,02,73 


ct Ox ‚Сох УЛ; 


; CE ‚Сэт AT; 


; Cox Ty AT: 


Сәу,Сәа,1,Т; 
C»oy,0s,1T ; 
Oz, Coy, IT; 


Саг. 


Cho IT; 
C2a,02,1T; 
Cdp ,C2a,1T ; 
C»55,0;,IT ; 


0y,02,1T ; 
C2z,0y1T; 


222 


Re; 

В; 

Ris; 

Ria; 

Rig; 

Rig; 

{ Re, R7}; 

{ Коо, R21}; 
{Во, Ro}; 
{Rio, Rio}; 
(Ras, Ria}; 
Rs; 

{Rs, Rs}; 

{ Re, Rr}; 
Re; 

Вт; 

{Re, Rr}; 
Rs; 

Ro; 

Uis, Rr}; 

{ Re, Rs}; 

{ Ro, Ro}; 

{ Rs, Rs}; 


ootiog ; ; š 
-ν-» 101,00, —102; 


σρ--ίσο ; ΠΗ 
— 207772 1401,00, —102; 


604102 
v2 


00—02 


i02; 


, 201 , 00, 


i02; 


‚201, 00; 

. Гз,0—1Гз,1 
να 

- 18,0 28,1 
V2 

Го,1++Г3з,0 

V2 

Го, 1+ Гз,0 


м2 
1Го,2, Го,з, Го,з, 2,0; 


‚„Г1,2,4Го,з, 13,2; 
‚„Г1,2,4Го,з, 113,2; 


‚ Го,з, Го,о, — iT'2,0; 


‚Го,з, — Го,о, -1Γ»,0; 


iTo,2; Го,з, —Го,з, 12,0; 

Го,1, 15,0, Го,з, —?T2,0; 

102, i01, -ἰσα; 

103,100, —102; 

103, —100, —102; 

cod i02 
νὰ 
σο-ἰσ . ; T 

= um 2 ;101, —1023; 

I'3,0-FiI3,2 

м2 
102,101, —102; 


,101, —102; 


Гол, —iT2,0; 


ἶσα, —101, —102; 
103, σα, —109; 

ἶσα, —03, —109; 
Гоз, — Гоа, —Г2,3; 


Го, 2, Гоа, Toa; 


DNL; 0 


DNL; 
DNL; 
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Го; {C£|000}, {C2.,|000}, {1000}, 7; Centrosymmetric; with SOC 


Г; 


(000); 


ΓΖ/ΤΣ: 


ZU; 


XZ/XY; 


GT Cox L3 Re; 


В, 

Ваз; 

Ria; 
СТ; (R5, Ra}; 

Ute; Rs}; 
Caz,C2a,H,T; Rs; 

Tao; 
Cho C221, T; Hs; 

В; 

Ваз; 

Ria; 
SL,Cəz IT; Re; 

Tt; 
Сл, Т; Re; 

В; 
Cao Т; Re; 

Вт; 
С2.,баь,ГТ; Rs; 
(ασε) T; Rs; 
Cos,0z,IT; Rs; 
Coy IT; (Ha, Ra}; 
Coa,0z,IT; Rs; 
C2a,02,1T; Rs; 


C2,0da,IT; Rs; 


σο-Γἶσο 
ν2 


960—102 ; ο. 
— va 5201,00; —102; 


,101,00, —1023 


co+io2 ; 230 
V2 ,101,—00, —102,; 
960—102 ; sd 

Va ‚ 01, —00, —102; 


103,00, —102; 

103, —00, —102; 
102,101, 00, —102; 
102,101, —00, —102; 


co+io2 ; ; i 
V2 | 401,00, —102; 


οτῖσα ; 5 S 
= V2 ‚01,00, —102; 


E, um ,101, —00, —102; 
xs ,101, --σο, -ἰσο; 

E, um ,101, —102; 

— ст 101, —109; 

со+ісо 


va 2,101, —102; 


70—102 ; ч 5 
— Z On —102; 


co+io2 ; η К 
Va 3101, —102; 


go-to г q 
— 1 101, -i02; 
102,101, —102; 


102,101, —102; 


102,101, —102; 
103, —102; 
102,101, —102; 


102,101, —102; 


102,101, —102; 
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Tç; (C115 50), (C2.]000), {|110}, T; Centrosymmetric; with SOC 


L; (000); CL Css, LIT; Re; Я 205222 ,101,00, —102; 
Вт; ; — 20522 „401,00, —1ісә; 
Ras; 3 Tote ion, со, —102; 
Ria; ; 20—522 σι, —00, —102; 


М; (050): συ, ΕΤ (Ro, Ro}; 
X; (005); Co4Cos,L,T; Rs; 


Го, –Го,о, Го,з,# 2,0; DP; 0 


102,101, 00, —102; 


Rio; ; 102,101, --σο, —102; 

Z; (tit); Ct ,C22,1,T; Re; | 203522 ἴσι, 00, —io2; 
Вт; ; — 2052 ἴσι, 00, —іс2; 
Ras; | Sot 2 ion, 00, —102; 
Ria; ; 20—222 io, σο, --ἰσα; 


SCs, IT; (Hg, Rr}; 4; 39917792 ipo, Г; DP; 0 


— 
ο 
ο 
m 

— 


νὰ 
A; PA/TZ; Cji,oyIT; Re; ; 203422, igi, -ἶσο; 
Rs; ; — 7972. 01, 403; 
V; ZV; Chay, IT; На; з 203522 igi, —402; 
Вт; ; — 295322 ἰσι, -ἶσο; 


W; XP; Со Т; Rs; 


102,101, --ἴσο; 


X; ГИ/ГУ; Coz,02,1IT; Rs; ; 102,101, —102; 
F; ZF; Ο2α,σ:1Τ; Rs; ; 102, -ἰσι, —io2; 
Q; NP; Coy IT; {R2, Πο}; 2; 100, —io2; 

(Ra, Ra}; 2; --ἶσο, —102; 


A; TX; Coa IT; Rs; 
U; ZU; Cra,0z1T; Rs; 
Y; XZ/XY; Cow0aa,IT; Rs; 


102,101, —102; 


—102, —101, —102;3 


το МЮ МЮ МЮ МЮ МЮ εο МЮ Юю мю мю мю ъъ N N NNNNA ο NNN 


102,101, —102; 
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Го; {61040}, {C224 30), (1| 1 30), T; Centrosymmetric; with SOC 


co+ic2 


I; (000); οἱ Οσο.) ΤΙ Re; 


je ,101,00, —102; 

Ву; ; — 79-572, 401, ση, --ἴσοι 

Bas; ; 203572. doi, Go, —102; 

Ria; ; 2072. ioy, Go, —102; 
N; (020); Coy 1,7; { Ro, Ra}; ; 103,00, --ἰσα; 

{Re, Rs}; 2; ἦσα, —00, -ἴσα; 
X; (001); Cdb,Oda;l,T ; (Ris, Ria}; ; Го,1, 23,0, Го,з, —iE2,0; DP; 0 
Z; ( ; Ci,0as,C25,7 ; Rig; ; Tao Έα Ts ο, io,3, —iTaa; DP; 0 


111) 
222 
P; (тл e soa T (Ro, Rio}; (—1)?/" 6o, (—1)°/403, --ἶσο; 


{Βιι, Riz}; 2; —(-1)8 оо, (--1)}/7σα, –ісо; 
Rig; í 4/—103, (—1)3/4 оо, —io2; 
А; TA/TZ; Choy IT; Рб; ; H2 ig, ἴσο; 
Вт; — 2052. igi, —io2; 
V; ZVi Ci50z,E,IT; Ваз; ; 7570, 601,00, --ἴσοι 
Ria; ; 221520 ioi, go, -ἴσα; 
W; XP; Сә σαν) (Hs, Re}; ; 100,03, —1023 
{R7, Rs}; 2; —ioo, —03, -ἰσο; 
У; DZ/TX; (ασε) Rs; ; 102,101, --ἴσο; 
F; ZF; C2x,0z, IT; Rs; ; —i02,101, —i02; 


Q; NP; Coy, E,IT; {Вь, Rr}; 

A; DX; Οραισε T ; Rs; 

U; ZU; Coa,02,1T; {Е5, Re}; 
{ Вт, Rs}; 

У; XZ/XY; Coca a IT; — (Rs, Re}; 
(Rs, Rs}; 


—103, 00, —102; 


102,101, —102; 


100,103, —102; 


—100, —103, —102; 


100,103, —102; 


NNNNNNN SDS S SOS (GS (Ὁ Ὁ ONS SNS (9 турууу 


—100, —103, —102; 
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Tç; (1,1500), (C2.| 3 40}, {1000}, 7; Centrosymmetric; with SOC 


Г; (000); CLCT; Re; 2; 99972. ἐσι,σο, --ἴσοι 
Вт; 2; — 205272, 101, 00, 102; 
Ris; 2; τος αν i71, Go, —102; 
Rua; 2: S ανῖσι, 70, —i02; 
N; (010);  Co,,E,L,T; {Rio, Rio}; 4; iTo;2; —Го,о, Го,з, iU2,0; DP; 
X; (005); оо; ^ (Ria, Ria}; 4; Гол, Го, Го,з, —iT2,0; DP; 
Z; (111), Oboe T: Ris; 4; 30-731 Ty 5 Го, -ἴΓοα; DP; 
P; (444); 5104,17; (Ro, Rio}; 2; (—1)°/®оз, (-1)?/"* o5, –ісо; 
(Rao, Ви}; 2; (-18 оз, -(— 1)" 65, —i05; 
{Rio, Rio}; 4; #—1Dos, (71) " Tos, Го; QDP; 0 
A; PA/TZ; Ci,oy,IT; Re; 2; 204502 σι, —i02; 
Rr; 2; -2 401, —i02; 
V; ZV; Ci, EJT; Ris; 2; 00192) ig, σο, —iga; 
Ria; 2; 22400 ioi, 00, --ἴσα; 
W; XP; (0,,σάα T; {85,6}; 2; ido, i03, --ἰσο; 
{R7, Πε}; 2; --ἶσο, —i03, --ἰσα; 
У; TZ/TX; Οσο] Rs; 2; 102,101, —i02; 
F; ZF; Cs ,02,1T ; Rs; 2; —i02,i01, --ἰσα; 
Q; NP; Coy, E, IT; {Rs, Rs}; 2; —i00,00, —i02; 
Ut R7}; 2; d00,00,—i05; 
A; TX; Coa ,02,1T ; Rs; 2; 102,101, --ἰσα; 
U; ZU; C20,02,1T; {Rs, Re}; 2; 100,103, —i02; 
{R7, Rs}; 2; —ісо, юз, --ἴσο; 
У; XZ/XY; Сэь,оаа IT; {Rs, Re}; 2; 100,103, —i02; 
{ Вт, Re}; 2; --ἰσο, -ἰσα, —io2; 


905 
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202102.00016v1 


chinaXiv 


T4; {СУ 1000), 7; Non-Centrosymmetric; with SOC 


T; (000); С.Т; (Ha, Re}; 2; 5ο νόσο {σοι C-1 WP; 1 
184, Ra}; 2; --σο, —io2; C-3 WP; 3 
М; (010); E,T; {R2, R2}; 2; --σο, --ἴσοι C-1 WP; 1 
A; (003); Cj,7; (Ro, Re}; 2; 2057392, {σοι С-1 WP; 1 
(Ra, Ra}; 2; --σο, -ἰσα; C-3 WP; 3 
L; (011); ΕΤ; {Β., Re}; 2; --σο, —io2; C-1WP; 1 
K; (120); С}; Ra: 1; У—1; 
Ra; 1; -1; 
Rs; 1; —(—1)2/3; 
H; (421); Cf; Ro; 1; УТ, 
Ra; 1; —1; 
Rs; 1; —(—1)2/3; 
A; TA; ΟἹ; Rz 1; У—1; 
Ra; 1; -1; 
Rs; jp) 
U; ML; E; Р; 1; =l; 
P; КН; ο Ro; Ут 
Ra; 1; —1; 
Rs; πο τα 
T; TKK; Ἐν. В; 1; =]; 
S AH; ЕЁ; Аы ВВ 
T; MK; Ё; Ro; 1; —1; 
5"; LH; Е; Ro; 1; —1; 
X; ГМ; Е; 1»; 1; —1; 
R; AL; Е; В; Bh 
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Гь; (C3 |002}, 7; Non-Centrosymmetric; with SOC 


I5 


(000); 


; ГА; 


МГ; 
КН; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 
АГ; 


СЎ,Т; (R», Re); 


ΕΤ; 


{Ra, Ra}; 
(Ro, Ro}; 


Сз Т; (Ros, Re}; 


; BT; 
Я Сі; 


{Ra, Ra}; 
{R2, Ro}; 
Ra; 


со+іуЗоз NA 
ED 9 —102; 


-σο; —102; 


—00, —102; 


zo-HiVSes А —ісә; 


— 00, —102; 


-σο; —102; 


С-1 МР; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-3 WP; 
C-1 WP; 


= ш к π: woe 


907 
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Гь; (C3 |002}, 7; Non-Centrosymmetric; with SOC 


T; (000); С.Т; (Ha, Re}; 2; 20392 {σοι C-1 WP; 1 
184, Ra}; 2; --σο, —io2; C-3 WP; 3 
М; (010); E,T; {R2, R2}; 2; --σο, --ἴσοι C-1 WP; 1 
A; (003); Cj,7; (Ro, Re}; 2; 2057392, {σοι С-1 WP; 1 
(Ra, Ra}; 2; --σο, -ἰσα; C-3 WP; 3 
L; (011); ΕΤ; {Β., Re}; 2; --σο, —io2; C-1WP; 1 
K; (120); С}; Ra: 1; У—1; 
Ra; 1; -1; 
Rs; 1; —(—1)2/3; 
H; (421); Cf; Ro; 1; УТ, 
Ra; 1; —1; 
Rs; 1; —(—1)2/3; 
A; TA; ΟἹ; Rz 1; У—1; 
Ra; 1; -1; 
Rs; jp) 
U; ML; E; Р; 1; =l; 
P; КН; ο Ro; Ут 
Ra; 1; —1; 
Rs; πο τα 
T; TKK; Ἐν. В; 1; =]; 
S AH; ЕЁ; Аы ВВ 
T; MK; Ё; Ro; 1; —1; 
5"; LH; Е; Ro; 1; —1; 
X; ГМ; Е; 1»; 1; —1; 
R; AL; Е; В; Bh 
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Γρ; (C#|0001, 7; Non-Centrosymmetric; with SOC 


I; (000); 
Z (552); 
L; (050); 
(a)F; (055); 
(БЕ; ($30); 
A; ГАЛУ; 
Р; ZP; 

B; ZB; 

X;  DF/DE; 
Q; FQ; 

Y; LZ/LY; 


CT; (Ro, Re}; 


(Ra, Ra}; 


CT; (Ro, Re); 


{ Ва, Ra}; 
{R2, R2}; 
{ А, R2}; 
{R2, Ra}; 
Ro; 


ы π' PP PRP RP πι оҥ оҥ 9 υυ P P υ PM PD 


σο ἐν ὅσα ,—102; C-1 WP; 


-σο; —102; 


С-З WP; 


00+УЗоз ἴσο; С-1 WP; 


2 
—00, —102; 
—00, —102; 
—00, —102; 


-σο; —102; 


C-3 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


B= тн = ο = wor 
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T4; {541000}, {11000}, 7; Centrosymmetric; with SOC 


Г; 


(000); 


5 ΥΩ 


{R2, Re}; 
{ Ra, Ra}; 
{ Rr, Rr}; 
(fis, Rit}; 
{ Re, Ra}; 
{Ra, Ra}; 


; (Ro, Re}; 


{ Ra, Ra}; 
{ Rr, R7}; 
{Ro, Rit}; 
{ Re, Ra}; 
{Ra, Ra}; 


{R2, Re}; 
{ Ra, Ra}; 
{R2, R2}; 
{R2, R2}; 
{R2, Fa); 
{R2, R2}; 
{R2, R2}; 
{R2, R2}; 


i (оо + ἰγ3σα) ‚Со, —102; 
—00, σο, —102; 

00, —00, —102; 

1 {--σο + ἐν ὅσα) ‚—00, —102; 
σο,--σο,--ἶσο; 


—00, σο, -ἰσα; 


: i (оо + ἰγ3σα) ,00, —102; 


—00,00, —102; 
80, —00, —102; 
1 {--σο + ἰγ3σα) ‚—00, —102; 
80, —00, —102; 


—00, —00, —102; 


1 (оо + iV/3o3) , —io2; 
—00, —102; 
1 (оо + #/З0з) , —io2; 
--σο, —102; 
2 (оо + ἰγ3σα) ,—i02; 
--σο, —102; 
--σο, —102; 
1 (co + ἰγ3σα) , —102; 
—00, —102; 
--σρ, —102; 
—00, —192; 
—00, —102; 
—00, —1023 
—09, --ἴσο; 
—09, —1025; 


909 
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Tra; (Sg |000}, {1000}, 7; Centrosymmetric; with SOC 


L; (000); 
2; (233); 
L; (020); 
(a)F; (022), 
(УЕ; (220); 
A; ΓΛ/Γ2; 
Ρ; ZP; 

В; ZB; 

Σ; ГЕ/ГУ; 
Q FQ; 

Y; LZ/LY; 


85 75 


B5 


Cz IT; 
Cz IT; 


EIT; 
EIT; 
ЕТ; 
BIT; 


(iz, Re}; 
{ Ra, Ra}; 
{ Ат, Rr}; 
(Ho, Ris}; 
{ Ро, Re}; 
{ Ра, Ra}; 
{ Ат, Rr}; 
(Ho, Ris}; 
(iz, R2}; 
{ Ра, Ra}; 
(iz, R2}; 
Ut, Ra}; 
{R2, R2}; 
{ Ra, Ra}; 
{ Ро, Re}; 
{ Ra, Ra}; 
(iz, Re}; 
{ Ra, Ra}; 
{ Ро, R2}; 
(iz, R2}; 
{R2, R2}; 
{R2, R2}; 


5 ίσο + ἰγ΄3σα) ,00, —1023 


—00, 00, —i02; 


00, —00; —i02; 


1 {--σο + ἵν ὅσα), --σο, — i02; 
i ίσο + іуЗоз) ,00, —1023 


—00, 00, —i02; 


00, —00; —i02; 


5 (770 + iV/3os) , —00, — ic; 


00, —00; —i02; 


—00, —00, —i02; 


00, —00; —i02; 


—00, —00, —i02; 


00; 


--σο, —102; 


—00, —00, —i02; 


2 


(во 


F ἰγ΄σα) ,—i02; 


—00, —102; 


5 ίσο + іуЗоз) ,—i02; 


--σο, —102; 
—00, —102; 
--σο, —102; 
--σο, —102; 
--σο, —102; 


910 
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Гь; (Cj 1000}, (C?1|000), 7; Non-Centrosymmetric; with SOC 


Г; (000); CZj,C5,T; (Rs, Ra}; 2; —co, i03, — i02; C-3 WP; 3 
Re; 2; go-iV3e2 ig. —iga; C-1 WP; 1 
М; (050) Οι Τι  {R2, Ra}; 2; іоз, -ἰσα; C-1 WP; 1 
A; (003); СУ ‚С.Т; {R3, Ra}; 2; --σο, ἴσα, —102; C-3 WP; 3 
Re; 2; 0010302 igs —iga; C-1 WP; 1 
L; (055); CAT; { Re, Ra}; 2; i03, --ἴσο; C-1 WP; 1 
К; (120); CZ ΟΤΙ; Ro; 1; 4/—1,1; 
Ra; 1; —1,15 
Re; 1; —(—1)?%,1; 
H; (121); С#,057; Ro; L ψ- 1.11 
Ra; 1; —1,1; 
Re; 1; —(—1)2/3, 1; 
А; ГА; Οτι Rs; Ica ds 
Ra; E=; 
Rs; 1; -(-1)?,1; 
U; ML; ΕΟΤ: Rs; 1-11; 
P; KH; СОТ: Ha 1; Vd 
Ra; 1: -- 1 
Re; 1; —(—1)?%,1; 
T; ГК; ЕСТ; Ro; 1; -1,1; 
S; АН; Е,СЬ7, Rss; Кз 
T; МК; ΕΟΙΤΙ Р; 1-15 
S'; LH; ECT; Rz; 1; -1,1; 
X; ГМ; Ch; Ro; 1; i; 
Ra; 1; —ü 
В; AL; Ca; Ro; 1; i 
Ra; 1; —ü 
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Гь; (CZ |000}, {0311000}, 7; Non-Centrosymmetric; with SOC 


L; 


(000); 


; ГА; 


МГ; 
КН; 


ГК; 


АН; 


; MK; 


; LH; 


ГМ; 
АГ; 


Topo E 
C3 σοι ‚7; 


” 3 
CAT; 

Too Д 
C3 σοι iT; 


Hn 
; CT; 
Too. 
; C3 σοι; 


Tov. 
; Cs σοι; 


Ci CAT; 


Τη ЧР: 
E,CAT; 
+. 
C3; 
СГА 
C22; 
Hn 
C55; 
СДА 
Οι) 


Hb s 
21: 


E Cn T; 
E Cn T; 


{Аз, Ra}; 
Re; 
{ Ra, Ra}; 
{ Ез, Ra}; 
Re; 
{ Ra, Ra}; 
Ёз; 
Ra; 
Re; 
Ёз; 
Ra; 
Re; 
Вэ; 


—00, ἴση, --ἴσο; 


C-3 WP; 


gu-ivSe ἴσα, —102; C-1 WP; 


103, --ἴσο; 


— 00,103, —102; 


C-1 WP; 
C-3 WP; 


σο-ἰνθσα i03, —io2; C-1 WP; 


ἴση, —102; 


. eo—iv3o2 ;-,. 
p] | 203; 


. 60-302 po. 
p) | 203; 


; #—1,1; 


—(—1)?, 1; 


C-1 WP; 


C-1 WP; 


C-1 WP; 


= кюк ο = н c 
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17. SG 151-160 


I; {CT |002}, {021002}, T; Non-Centrosymmetric; with SOC 


Г; 


(000) 


; ГА; 


ML; 
KH; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 


АГ; 


, 


Or Cn T, 


Ch T; 
Сз Ch УГ; 


; CAT; 


OT ‚СТ; 


E,CAT; 
cy CT; 


{ Rs, Ra}; 
Re; 
(iz, Ra}; 
Uis, Ra}; 
Re; 
(iz, Ra}; 
Ra; 


) 


—00, ἴσα, —102; C-3 WP; 
201302 igs, --ἴσοι C-1 WP; 
C-1 WP; 
— 00,103, —102; C-3 WP; 
20302 ig. -ἰσα; C-1 WP; 
C-1 WP; 


103, —102; 


103, —102; 
/—1,1; 
—1,1; 
(ο ος 
y 1,1; 
—1,1; 
epe 


; У—1,1; 


—1, 1; 
zi ub 
—1,1; 
JB 


-(-1)3, 1; 


—1, 1; 


= = юн π: © 
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Гь; (C3 1005}, (C2,|0021,7; Non-Centrosymmetric; with SOC 


L; 


(000); 


; ГА; 


МГ; 
КН; 


ГК; 


АН; 


; MK; 


; LH; 


ГМ; 
АГ; 


Cz ,C Т; (Ha, Ra}; 
Re; 
CAT; {Π2, Ra}; 
Cy Οσοι; (Ha, Ra}; 
Re; 
; CAT; (R5, Ra}; 
;SCQCA:; Вз; 
Ra; 
Re; 
; Сз,С; ΒΒ; 
Ra; 
Re; 
ΟἿ, Ο.Τ; Во; 
Ra; 
Re; 
E,CAT; Ra; 
C3; Ro; 
Ra; 
Re; 
C25; Вэ; 
Ra; 
C25; Rs; 
Rig; 
CA; Ro; 
Ra; 
213 Ro; 
Rs; 
ECT; Рә; 
Ε.Ο.Τ; Рә; 


2 


) 


—00; 103, —i02; 


C-3 WP; 


ΘΝ i03, --ἰσα; C-1 WP; 


103, —102; 


—00; 103, —i02; 


C-1 WP; 
C-3 WP; 


20—13, i03, —102; C-1 WP; 


103, —102; 
060—302 ;¿+.. 
о 3 2083 
co-iv3e2 ;,... 
о 3 208; 

3/ * 

—1,1; 
2/3 4. 
-(-1) / ‚1; 


С-1 WP; 


С-1 WP; 


C-1 WP; 


= = 60 π: π: cç 
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Гь; (C3 |002}, {C21|004},7; Non-Centrosymmetric; with SOC 


Г; (000); С5,051,7; (Rs, Ва}; 2; --σο, ἴσα, — i02; C-3 WP; 3 
Re; 2; 000302 ig. —iga; C-1 WP; 1 
М; (050) Οι Τι  {R2, Ra}; 2; іоз, -ἰσα; C-1 WP; 1 
A; (003); СУ ‚С.Т; {R3, Ra}; 2; --σο, ἴσα, —102; C-3 WP; 3 
Вв; 2; 70-1392. ig, —ioz; C-1 WP; 1 
L; (011); ΟΤΙ (Ra, Ва}; 2; ἴσα, --ἶσο; C-1 WP; 1 
К; (120); 60 ΟΤΙ; Ro; 1; ¥-1,1; 
Ra; 1; —1,15 
Re; 1; —(—1)?%,1; 
H; (121); С#,057; Ro; L ψ- 1.11 
Ra; 1; —1,1; 
Re; 1; —(—1)2/3, 1; 
А; TA; ОРОТ: Ha Ica ds 
Ra; E=; 
Rs; 1; -(-1)?,1; 
U; ML; ΕΟΤ: Rs; 1-11; 
P; KH; СООТ Ha 1; Vd 
Ra; 1: -- 1 
Re; 1; —(—1)?%,1; 
T; ГК; ЕСТ; Ro; 1; -1,1; 
S; АН; Е,СЬ7, Rss; 1; —1,1; 
T; МК; ЕСТ; Р; 1-15 
S'; LH; ECT; Р; 1; -1,1; 
X; ГМ; Ch; Ro; 1; Ὁ 
Ra; 1; —ü 
В; AL; Ca; Re; 1; z; 
To; 1; —ü 
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Гь; (C3 |003}, {031004}, 7; Non-Centrosymmetric; with SOC 


I5 


(000); 


; ГА; 


МГ; 
КН; 


ГК; 


АН; 


; MK; 


; LH; 


ГМ; 
АГ; 


Too E 
C3 σοι ‚7; 


” 3 
CAT; 

Too Д 
C3 σοι iT; 


Hn 
; CT; 
Too. 
; C3 σοι; 


Tov. 
; Cs σοι; 


Ci CAT; 


Τη ЧР: 
E,CAT; 
+. 
C3; 
СГА 
C22; 
Hn 
C55; 
СДА 
Οι) 


Hb s 
21: 


E Cn T; 
E Cn T; 


{Аз, Ra}; 
Re; 
{ Ra, Ra}; 
{ Ез, Ra}; 
Re; 
{ Ra, Ra}; 
Ёз; 
Ra; 
Re; 
Ёз; 
Ra; 
Re; 
Вэ; 


—00,103, —102; 


C-3 WP; 


20—13, ἴσα, —102; C-1 WP; 


103, --ἴσο; 


— 00,103, —102; 


C-1 WP; 
C-3 WP; 


σο-ἰνθσα i03, —io2; C-1 WP; 


ἴση, —102; 


. eo—iv3o2 ;-,. 
p] | 203; 


. 60-302 po. 
p) | 203; 


; #—1,1; 


—(—1)?, 1; 


C-1 WP; 


C-1 WP; 


C-1 WP; 


к кюк шо = н o 
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Tra; (C000), {C51|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); Ci,C25,7; (Rs, Ва}; 2; --σο, ίσα, —io»; C-3 WP; 3 
Hs; 2; 000302 ig. —igs; C-1 WP; 1 
Zi (111); CIT; (Bs, Ва}; 2; --σο, ia, –ісо; C-3 WP; 3 
Re; 2: 000302 ig. —igs; C-1 WP; 1 
L; (010); Ο.Τ: (Ha, Ra}; 2; 103, —i02; C-1 WP; 1 
(a)F; (011); CT; {R2, Ra}; 2; i03, — i02; C-1 WP; 1 
(b)F; (250); Cos T; (Ro, Ra}; 2; 103, — i02; οι WP; 1 
A; ТАТА 6} Ο.Τ; Ros; 1; У—1,1; 
Ra; B= 
Hs; αμα. 
Р; ZP; ος CT: Ro; 1; У—1,1; 
Ra; 1-1 
Re; ВИ 
B, ZB; C; Βα; 1:4 
Ва; 1; το 
X: ГЕ/ГУ; Cà; Ro; 1; Ὁ 
Ва; 1; το 
Q; FQ; Оз; Ro; l;i; 
Ra; 1; το 
Y;  LZ/LY; Co; Ro; 1; 4; 
Ва; 1; —t; 
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T4; {СУ 1000), {0111000}, 7; Non-Centrosymmetric; with SOC 


L; 


(000); 


; ГА; 


ML; 


KH; 


ГК; 
АН; 


; МК; 
; LH; 


ГМ; 


АГ; 


CH συι,Τ; 


Ovi T; 
Gy ;Zul Л; 


; 701,7 ; 
; C}, To; 


: CH Τσυς; 


+ š 
C3 0v1; 


Ov1; 


Es 
Сз; 


Ë T esa; 
ЕТ доз; 
ЕЛ ол; 
ЕЛ ол; 


συ; 


συι; 


Us, Ва}; 
Re; 
{R2, Ra}; 
{ Rs, Ва}; 
Re; 
{R2, Ва}; 
Ro; 
Ra; 


— 00,103, --ἴσο; 


P-WNLs; 


-ἰνῆσα ; TE . 
— P-WNLrA ; 


103, —102; 


—00; 103, —i02; 


P-WNL; 
P-WNLs; 


-iV3 > . 
go-iV3e2 igs, —ig»; P-WNLra ; 


103, —102; 
yel 
—1,1; 
τ 
/—1,1; 
—1,1; 
ыш 
= 1,2; 

—1,-i; 
sozio, ἴσο; 


P-WNL; 


WNL; 
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T4; {СУ 1000), {са 1000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); 


U; ML; 


P; KH; 


T; TK; 


$; AH; 


T’; МК; 


5"; LH; 


У; DM; 
В; AL; 


С} σαι,Τ; 


σαι.Τ; 
CH ,σαι,Τ; 


; σαι]; 


d- А 
; C3 ‚бал; 


+ * 
H C3 ‚бат; 


+ š 
C3 ‚бал; 


σαι; 


+ 2 
C3 ‚бал; 


Oq2; 
Oq2; 
σαι; 
σαι; 


E Toa; 
E Toa; 


Us, Ra}; 
Re; 
Uis, Ra}; 
Us, Ra}; 
Re; 
Uis, Ra}; 
Ёз; 
Ra; 


Ra; 


—00,103, —102; 
σο-- 3: 


02 45 ; . 
‚ 93, —102; 


2 
103, —i025; 
—d0,103, —1023 


c9—iv3o2 
2 


103, —102; 


,103, — i02; 


P-WNLs; 
P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLrA ; 
P-WNL; 


P-WNLzxz : 


P-WNLxz : 


WNL; 
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Гл; {СУ |000}, {0211004}, 7; Non-Centrosymmetric; with SOC 


L; 


(000); 


; ГА; 


МГ; 


КН; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 


АГ; 


CH 001,73 


συι iT 
Cy ;Zul УЛ; 


; 051,1 ; 


: CZ Τσυς; 


; CH Τσυς; 


+ š 
C3 ;2v1; 


συ; 


n 
Сз; 


ЕТ доз; 
ЕТ дэ; 
ЕЛ ол; 
ЕТ ол; 


συ; 


συ; 


{ Rs, Ra}; 
Re; 

{Β2, Ra}; 
Im, Ri}; 
{R2, R2}; 
{ Rs, Rs}; 
Uu, Ri}; 
{ Аз, Rs}; 
Ro; 


— 00,103, --ἴσο; 
gu-ivieg ,103, --ἶσο; 
103, —102; 

00,00, —102; 

00, —00, —103; 
ΕΟ Πορ 
00, —102; 

--σο, —102; 

V-1,1; 

—1,1; 

—(—1)?, 1; 

ᾧ--Ίσο, --ἴσα; 

—00, —102; 

(Лу 300, боз; 
—1,4; 

—1,—i; 

20-1322 iog; 


P-WNLs; 
P-WNLra ; 
P-WNL; 
P-WNLs; 
P-WNLs; 
DP; 
P-WNL zu; 
P-WNL za; 
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Гл; {СУ |000}, {са |001}, 7; Non-Centrosymmetric; with SOC 


I; (000; CT, aT; (Ha, Ra}; 2; --σο,ἰσα, -ἰσα; P-WNLs; 

Re; 2; 20-00802 igs, ig; — P-WNLpayrz ; 
М; (050); бал, T; (Ho, Ra}; 2; 103, --ἴσοι P-WNL; 
А; (001); Ο7,σαι,Τ; (Ki, Ri}; 2; 00,00, —io2; P-WNLs; 

{R2, Βα}; 2; σο,--σο, —¿o2; P-WNLs; 

{Rs, Rs}; ο κ Tu. (pio. DP; 0 
L; (055): ба, T; (Ri, Ri}; 2; co, -σα; P-WNLar; 

{R3, Ез}; 2; --σο, —io2; P-WNLar; 
K; (120); Cia; Hs; 1; -1,4; 

Ва; 1; 1—5; 

Re; 2: 5 σο-- iv/302) ,103; WNL; π 
H: (421); Cia; Ra; 1; 1,1; 

Ra; 1; 1,—1; 

Rs; 2; i {--σο — iv/3o3) ,оз; WNL; T 
A; DA; CH σαι; Rs; 1; --ἶ, τς 

Ва; 1; 1—5; 

Re; 2; 5 (со — iv/302) ,103; WNL; π 
U; ML; оа; Ro; 1; d 

Ra; l; —5 
P; KH; Cia; Rs; 1; —1,% 

Ва; 1; —1,—t; 

Re; 2; i (со — ἰγ3σο) ,103; WNL; T 
T; ГК; oas; Ro; Ld 

Ва; 1; το 
5; АН; σα; Вә; l; 1; 

Ва; 1—1; 
T; МК; оа; Ro; 1; d; 

Ra; 1; το 
S5 LH; ca; Ro; 1; 1; 

Ва; 1—1; 
X; ГМ; ЕЛоа; Re; 1; —1, 1; 


R; AL; E Toa; {R2, Πο}; 2; --σο, —102; WNL; T 
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Tra; {C3 |000}, {σαι]000}, 7; Non-Centrosymmetric; with SOC 


I; (000); Cia; 
Z; (111); Ὁ ας 
L; (050); oa2,7; 
(а)Е; (051); 0а1,7; 
(БЕ; (550); саз,7; 

A; ΓΛ/Γ2; Cia; 
Р; ZP; Cia; 
B; ZB; Е Toa; 
У; ΤΕ/ΤΣ; Е са; 
Q; FQ; E,Toas; 
Y;  LZ/LY; E,Toa; 


{Rs, Ва}; 
Re; 

Uis, Ra}; 
Re; 

{R2, Ra}; 
{R2, Ra}; 
{R2, Ra}; 


—00, 103, —102; 


c9—iv3o б ; N : 
conc? 2 2 i03, —102; P-WNLpa/rz ; 


—00,103, —102; 


c9—iv3o б ; 2 š 
—— να 2 2 i03, —102; P-WNLpa/rz 5 


ἴση, —102; 
103, —102; 
103, —102; 
—1,4; 
—1,—i; 
— ἴσο; 
—1,-1; 
—1,1; 
со-іуЗо2 
2 , 
—1,1; 
—1,1; 
—1,1; 
—1,1; 


—03; 


P-WNLs; 


P-WNLs; 


P-WNL; 


P-WNL; 
P-WNL; 


WNL; 


WNL; 
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18. SG 161-170 


Tra; {CP 1000}, {σαι 511}, T; Non-Centrosymmetric; with SOC 


Г; 


(000); 


ZP; 


ZB; 
ГЕ/ГУ; 
FQ; 
LZ/LY; 


Cj 041,73 


Gy ‚бал E 


са2,Т; 


са1,Т; 
саз,Т; 


: CZ усал; 


Cj усал; 


ЕЛ oa; 
E Toa; 
ЕЛ саз; 
Ë T оа2: 


{ Rs, Ra}; 
Re; 
{В.В}; 
{R2, R2}; 
{Вь, Rs}; 
Uu. Ri}; 
{ Аз, Ёз}; 
{R2, Ra}; 
{R2, Ra}; 
Rs; 
Ra; 


— 90,103, —102; 


σο-ἰνΏσο ; NP 
9 2 ‚303, —102; 


00; 00, —102; 


Go, —90, —102; 


To,ot+iv3lo,2 Τ 
—2 110,35 


бо, --ἴσο; 
—d0, —1023 
103, —102; 
ἴση, --ἴσο; 
—1,4; 
—1,—i; 

š Zuia «ἶσα: 
—1,1; 
-1,-1; 


аза , i03; 
—00, —102; 
—1,1; 

—1,1; 


—00, —102; 


P-WNLs; 
P-WNLpa/rz ; 
P-WNLs; 
P-WNLs; 
DP; 
P-WNLrz/LyY ; 
P-WNLrz/Ly ; 
P-WNL; 
P-WNL; 


WNL; 


WNL; 
WNL; 


WNL; 
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T4; {Cz 1000), {621000}, {11000}, 7; Centrosymmetric; with SOC 


I; (000); CH Chu,LT; (Ha, Ва}; 2; —00, 103, 00, —i02; 
Re; 2; i ίσο — iv/302) ,103,00, —1023 
Uto, Rio}; 2; —00, ἴσα, —00, —i03; 
Ras; 2; i (оо = іуЗоз) ,103, —00, —102; 
М; (050); Сэ1,1,7; {R2, Ra}; 2; 103, 00, —i02; 
(Ro, Rs}; 2; 103, —00, —i02; 
А; (003); Ci, Ch.LT; (Ha, Ва}; 2; --σο,ἰσα, σο, —i02; 
Re; 2; i ίσο — iv/3o2) ,103,00, —1023 
Uto, Rio}; 2; —00, ἴσα, —00, --ἴσο; 
Riz; 2; i ίσο = iv/302) ,103, —00, —102; 
L; (055): C, LT; {R2, Ra}; 2; 103, со, —i02; 
(Ro, Rs}; 2; 103, —00, —i02; 
K; (120); C3 cay IT; 183, Ва}; 2; -σο,ἰσα, -ἰσα; 
Re; 2; i (оо — iv/302) ,103, — 102; 
Н; (121); Cd σαιτ: (Rs, Ва}; 2; —00, 103, —105; 
Re; 2: i ίσο — iv/302) ,103, — 102; 
A; ГА; Сз ca IT; 183, Ва}; 2; -σο,ἰσα, -ἰσα; 
Re; 2; i ίσο — iv/302) ,103, — 102; 
U; ML; ода ГТ; {R2, Вл}; 2; 103, —102; 
P; KH; СУ ca IT; {R3, Ra}; 2; —00, 103, —i02; 
Re; 2; i (со — iv/3a2) ,103, — i02; 
T; ГК; ов Т; {R2, Ra}; 2; ics,—io2; 
S; АН; ода ШТ; {R2, Ра}, 2; ics,—io2; 
Т; МК; ош ШТ; (Ho, Ва}; 2; ἴσα, -ἰσο; 
S'; LH; Ga IT; {βο, Вл}; 2; 103, -ἴσο; 
X; ГМ; OS IT; (Ho, Ва}; 2; ἰσα, --ἴσοι 
В; AL; СТ: (Ho, Ва}; 2; ἴσα, --ἴσοι 
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Гл; {СУ |000}, {Ο21|00}}, {1000}, 7; Centrosymmetric; with SOC 


Г; (000; Ci,C5,L7; {Вз, Ва}; 2; —co,io3,Go,—io2; 
Re; 2; š (со — iV/3o2) ,ἐσα, со, --ἴσοι 
(Ro, Rio}; 2; --σο, 103, —00, —i02; 
Tao; 2; 1 (со — ἐν ὃσο) , ἴσα, —00, —io2; 
М; (020); Ch,LT;  {R2, Ra}; 2; 103,00, -ἰσο; 
[Ro,Ra); 2; 103, —00, —i02; 
А; (005); C$, C5, LT; (Rao, Rio}; 4; -Го,о,#Го,з, Гол, —T2,1; CDP; 0 
{Rir, Rag}; 4; ToU р, Dos μοι, DP; 0 
L; (025); СЕЛ; (Rao, Rio}; 4; iTo;2, — Too, Го,з, iT'2,0; DP; 0 
K; (120); Су σαιτ; {Вз, Ва}; 2; —00, i03, —io2; 
Re; 2: 5 ίσο — iv/302) «ἶσα, —102; 
H; (121y Сз ca IT; {В1,В2}; 2; 00, 0з, —102; 
Rs; 2; 4 (со — #302) , σα, —io2; 
A; TA; Сз cay IT; {Вз, Ra}; 2; -σο,ἰσα, -ἰσα; 
Re; 2: i ίσο — iv/302) «ἶσα, —102; 
U; ML; σαιτ; {R2, Ra}; 2; ἶσα, --ἴσοι 
P; КН; С ca IT; {R3, Ra}; 2; —00, 103, —i02; 
Re; 2; i ίσο = і 302) , 103, —102; 
T; TK; oa tT; {R2, Ra}; 2; 103, --ἴσοι 
5; АН; oa IT; {R2, Ra}; 2; оз, -ἶσα; 
Τ МК; σα {R2, Ra}; 2; ἴσο, —402; 
S; LH; σα {R2, Ra}; 2; σα, —io2; 
X; ГМ; OIT; {R2, Ra}; 2; i03, --ἴσοι 
В; AL;  CA,E,T; {Rs,Rs}; 2; -ἰσο,σο, -ἰσο; 
{R7, R7}; 2; 100, со, —io2; 


926 


SG 164 


202102.00016v1 


chinaXiv 


T4; {Cz 1000), {С5. 1000, {11000}, 7; Centrosymmetric; with SOC 


I; (000); C+, C.I, T; (Ha, Ra}; 2; —00, ἴσα, 00, --ἴσοι 
Re; 2; i ίσο — iv/302) ,103,00, —1023 
Uto, Rio}; 2; —00, ἴσα, —00, —i03; 
Ras; 2; i (оо = іуЗоз) ,103, —00, —102; 
М; (050); Са ГУТ; {R2, Ra}; 2; 103, со, —i02; 
(Ho, Rs}; 2; ἴσα, —00, -ἰσο; 
А; (005); 6 Οσι,Ι Τι (Ras, Ва}; 2; --σο, ίσα, 00, --ἴσο 
Re; 2; i ίσο — iv/3o2) ,103,00, —1023 
(Ro, Rio}; 2; --σο, 103, --σο, —i02; 
Rio; 2; i ίσο — iv/302) ,103, --σο, —102; 
L; (055); CIT; — (Ra Ri) 2; ios, 00, —ісо; 
(Ho, Rs}; 2; ἴσα, —00, — i02; 
K; (120); СУ CIT; {Вз, Ra}; 2; --σο, ἴση, --ἴσοι 
Re; 2; 5 (оо — iv/302) ,103, — 102; 
H; (121); C$,C,IT; (Rs, Ва}; 2; —00, 103, —i02; 
Re; 2; 5 ίσο — iv/302) ,103, — 102; 
A; ГА; Сз ,оъ1,17; 183, Ва}; 2; -σο,ἰσα, -ἰσα; 
Re; 2; 5 (оо — iv/302) ,103, — 102; 
U; ML; ow,JIT; {R2, Вл}; 2; 103, --ἴσοι 
Р; КН; СУТ; (Hio, Re}; 2; 4 (со + iV/3o3),—io2; 
Ва, Ra}; 2; --σο, -ἰσα; 
T; ГК; CAT; Uis, Ra}; 2; ics,—io2; 
S; AH; COIT; (Ho, Ва}; 2; ἴσα, -ἰσο; 
T; MK; CIT; (Hao, Ra}; 2; io3, --ἴσοι 
S^ Н; CAT; Uis, Πα}; 2; ἴση, i0»; 
X; TM; v1, IT; {βο, Ra}; 2; ἰσα, --ἴσοι 
В; АГ; ovi, IT; {βο, Вл}; 2; 103, --ἴσοι 


202102.00016v1 
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Гл; {СУ |000}, (C2,|002),11|000), 7; Centrosymmetric; with SOC 


Г; (000); 


У; ГМ; 
В; АГ; 


σοι AT; 


CA „ТУТ; 


A+ r E 
Сз, pL T; 


; CA,E,LT; 
; C3 Ch IT; 


; Сз, 21 IT; 


CH soy IT; 


συι1Τ; 
СУ ИТ; 


CIT; 
Cx,E IT; 


CAT; 
CA ‚ЕТ; 


v1, IT; 
συι1Τ; 


Uis, Ra}; 
Re; 

(Ho, Rio}; 
Riz; 

Us, Ra}; 
{Re, Rs}; 
{ Вло, Rao); 
{R17, Ris}; 
{ Вло, Rio}; 
{Rs, Ra}; 
Re; 

Us, Rs}; 
{Ra, Ra}; 
{Re, Re}; 
{ Ез, Ra}; 
Re; 

{R2, Ra}; 
{R2, Re}; 
{Ra, Ra}; 
Uis, Ra}; 
Uis, Rs}; 
Ut, Rr}; 
{Β2, Ra}; 
Uis, Rs}; 
{R7, R7}; 
{R2, Ra}; 
{R2, Ra}; 


—00,103,00, —102; 
gü-iV3e2 ig, go, —i02; 
—00,103, --σο, —102; 

go-iv3e jg. 


00, —102; 
103,00, —102; 
103, —00, —102; 
—Го,о, Го,з, Го,1, —F2,1; СОР; 0 


Еа 191, Го,з, —iL2,0; DP; 
1Γο,2, —D'o,0, Го,з, 12,0; DP; 
— 00,103, —102; 

5 (оо — iv/302) ,103, —1023 

— 090,100, —102; 

—00, —100, —1023 

Тою-#У8Го,а угыз iT2,0; ОР; 
— 00,103, —102; 

5 (оо = iv/302) ,103, —1023 

103, —102; 

i (оо + іуЗоз) , — i02; 

—00, —102; 

103, —102; 

—100, 00, —102; 

100,00, —102; 

103, —102; 

—100, 00, —1023 

100, 00, —102; 

103, —102; 


03, —102; 
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Γρ; {C3 |000}, (C2,|0001, {71000}, 7; Centrosymmetric; with SOC 


T; (000); 


Z (i 

L; (020); 
(a)F; (022); 
(БЕ; (220); 
A; TA/TZ; 
P; ZP; 

B; ZB; 

У; ГЕ/ГУ; 
О; FQ; 

Y;  LZ/LY; 


т: {Rs, Ra}; 


1); СЗ ,С51,1,Т; 


C5»,L,T ; 
C LT; 
Coa LT ; 
C σαιτ. 
OF ба IT; 
Cy IT; 
C51 ,1T; 


C33, IT; 
С.Т; 


Re; 

(Ro, Rio}; 
Riz; 

{Вз, Ra}; 
Re; 

(Ro, Rio}; 
Riz; 

{ Ао, Ra}; 
{ Re, Rs}; 
(io, Ra}; 
{Re, Rs}; 
{ Ао, Ra}; 
{ 6, Rs}; 
{Вз, Ra}; 
Re; 

{ Rs, Ra}; 
Re; 

(is, Ra}; 
{R2, Ra}; 
{ А, Ra}; 
{R2, Ra}; 


—00,103,00, —i02; 

5 (со — iv/302) , 103,00, —1023 
— 090,103, --σο, —102; 

5 ίσο — iv/302) ,103, --σο, —1023 
—00,103,00, —102; 

i (со — iv/302) , 103,00, —1023 
—00,103,—00, —102; 

5 ίσο — iv/302) ,103, —00, — 102; 
103,00, —102; 

103, --σο, —102; 

103,00, —102; 

103, —00, —102; 

103,00, —102; 

103, --σο, —102; 

—00,103, —102; 

5 ίσο — iv/302) ἶσα, —102; 

— 090,103, —102; 

1 (оо — iV302) ,ісз, —io2; 


103, —102; 


103, —102; 
103, —102; 
; ση, —1023 
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Γρ; (C#|0001, {C214 11), {41000}, 7; Centrosymmetric; with SOC 


222 


Г; (000); Ci,CALT; (Rs, Ra}; 
Re; 
{Ro, Rio}; 
Ria; 
1); Cf ,Cb1,1,7; (Ri, Rio}; 
(Ri, Ris}; 
0); CET; {R1o, Rio}; 
т мы. 
(Rs, Rs}; 
(БЕ; (110; СЗТ; {В2, Ra}; 
Ute, Rs}; 
A; TA/TZ; СУ о, IT; {Вз, Ra}; 
Re; 
P; ZP; ος ca IT; (Ha, R4}; 
Re; 
В; ZB; Ο.Ε; {Rs, Rs}; 
Ut, Rr}; 
X; ГЕ/ГУ; С21,17; (Ra, Ra}; 
Q; FQ; С5з,ІТ; {В2, Ra}; 
Y: LZ/LY; C2,E,IT; (Hs, Rs}; 
{R7, Вт}; 


—00,103,00, —102; 


0040302 ig. go, —i82; 

—00,103, —00, —103; 

go-iv3e2 jg. со, —102; 

—To,0, Го,з, Го,1, Toa; CDP; 0 
Pos аа απ Biss Pai DP; 0 
1Го,2, —Го,о, Го,з, 12,0; DP; 0 


103,00, —102; 

103, —00, —102; 

103,00, —1023 

103, —00, —102; 

—d0,103, —1023 

i (со = iv302) ,103, —102; 
—00,03, —102; 

1 (оо — iv/3a2) ,03, —102; 
100, 00, —102; 

—100, 00, —102; 

103, —102; 

—103, —102; 

—100, 00, —102; 


100, 00, —102; 
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Ta; {Cg |000}, 7; Non-Centrosymmetric; with SOC 


Г; 


(000) 


ML; 


KH; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 
АГ; 


, 


e 


C»; 


+. 
Сз; 


Ë Co T; 
E,C2T; 
ECT; 
E,C2T; 
Ë Co T; 
E,C2T; 


Uia, Ria}; 2; 
{ Ra, Rio}; 2; 
(Hs, Rs}; 2; 
{R2, Ва}; 2; 
{R2, Ria}; 2; 
{Ra, Rio}; 2; 
(Ho, Rs}; 2; 
(Ho, Ra}; 2; 


; (Ro, Re}; 2; 


Ra; 1; 


; (Ro, Re}; 2; 


Ra; 


B= e πι == юы πι = ы = = = = = = = = πι ы 


νόσο σα А —io2; 
103, —102; 
Bea боз; 
103, —102; 

νόσο ίσα | —io2; 
103, —102; 
М320 ies 2 —102; 


103, —102; 


C-1 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 


, 


-. ἐπ 
со+іуЗоз © з ( 
2 


να, C-1 WP; 


— im 
со+іуЗоз € ὃ ( 
2 E 


ΕΝ C-1 WP; 


к кюк ο π: π: нон 


= 
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SG 169 
Гь; (C$ 1002}, 7; Non-Centrosymmetric; with SOC 


T; (000); QT {R2, В12}; 2; Y3eoriea sig, C-1 WP; 1 
(Ra, Rio}; 2; юз, —io2; C-3 WP; 3 
{Re, Rs}; 2; Lotes ἴσο. С-1 WP; 1 
M; (050); C2,7; (Ho, Ва}; 2; 103, —i02; C-1 МР; 1 
A; (003); CT; {Ri, Ri}; 2; со, -ἰσα; P-NSArm; 
{Rs, Ва}; 2; 4 (со + iv/3es) , –ісо; Р-№льн; 
{Rs, Во}; 2; i {--σο + iv/303) ,—102; P-NSALH; 
{R7, Вт}; 2; —co,—io2; P-NSALH; 
L; (055): Ο.Τ: {Ri, Ri}; 2; со, –іоә; Р-Мӛ арн; 
{Ез, Нз}; 2; —co,—io2; P-NSarn; 
K; (220); Cr OIT: {R2, Re}; 2; sieves, e Š (ea 822), C-1 WP; 1 
Ra; 1; —1,1; 
H; (11); Cj, CET; (Ra, Rohs 2; узо, sŠ (vinsten), PNS ary; 
{Ra, Ва}; 2; —00, —io2; P-NSarzm; 
A; DA; Cj; Ro; 1; %—1; 
Ra; 1: 3 
Rs; 1; (—1)5/6; 
Rs; 1; --ψ 1; 
Rao; 1; —i; 
Lov 1; —(—1)5/6; 
U; ML; Cs; Ro; 1; 4; 
Ra; 1; —i; 
P; КН; CF; Ro; 1; У—1; 
Ra; 1 —H 
Hs; iL 
T; ГК; E,C2T; Ro; 1; —1,1; 
S; AH; ΕΟΤ; {R2, Rə}; 2; --σο,--ἶσοι L-NSALH; 
T; MK; ΕΟΤ; Р; 1; —1,1; 
6; LH; ΕΟΤ: {Π2, Πο}; 2; --σο,--ἴσο; L-NSazrmu; 
X; ГМ; £,C2T; Rs; 1; —1,1; 


R; AL; E,C3T; {Π2, Ro); 2; --σο, —102; L-NSazmu; 
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Гь; (C$ 1008}, 7; Non-Centrosymmetric; with SOC 


T; (000); QT: 


M; (050); C2,7; 
А; (002); СЕТ; 
L; (013); C2,7; 
K; (130); Cz Co T 
H; (222); C3 C T 
A; ГА; Cs; 

0; ML; C»; 
P;KH; Cj; 


T; TK; E,C2T; 
S; AH; ECT; 
T; MK; ЕСТ; 
S; LH; Ё,С7; 
X; ΓΜ; EQT; 
R; AL; E,C2T; 


; {52, Re}; 


Uia, Ria}; 2; 
{Ra, Rio}; 2; 
(is, Rs}; 2; 
(Ho, Ra}; 2 
{В.В}; 2 
(His, Ri}; 2 
(is, Ro}; 2; 
{Ат, Rr}; 2 
{Πι,Βι}; 2 
(His, Кз}; 2 


; (Ro, Re}; 2; 


Ra; 1; 


(Ra, Ra}; 
Ra; 


И 
η 
η 
η 


η 


η 


И 


2 
2 
1 
1 
1 
1 
Tao; 1 
Πιο; 1 
Ro; 1; 
Ra; 1; 
1 
1 
1 
1 
2 
1 
2 
1 
2 


η 


И 


η 


И 


И 


η 
η 
η 
И 
η 


V3co+ics TE 
ge c —102; 
103, —102; 


vV3og—ic3 ED 
—2 ; 002; 


; 103, —102; 

; 00, —1023 

А со+іуЗоз 
2 


17—268; 


co—iv3oa т. 
—2 > 002; 


; —00, —103; 
; 00, —1023 
; —00, —103; 


-. ἐπ 
со+іуЗоз е 3 (σι +УЗо2) р 
2 ? 2 7 


in 
aotiv3e3 © Š (У301-02). 
2 ; 2 ; 


—00, —102; 


C-1 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
P-NSaArn; 
P-NSarn; 
P-NSarn; 
P-NSarn; 
P-NSaArn; 
P-NSarn; 


C-1 WP; 


P-NSarnmn; 
P-NSarnmn; 


L-NSArmU; 


Г-М дрн; 


Г-М дрн; 


= кюк > н 
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19. SG 171-180 


Гь; (C$ 100%}, 7; Non-Centrosymmetric; with SOC 


I; (000); C,T; 


МГ; 


КН; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 
АГ; 


C»; 


t. 
Сз; 


E,C2T; 
ECT; 
E,C2T; 
Ë Cs T; 
E,C2T; 
E,C2T; 


(o, Riz}; 
{Ra, Rio}; 
{ Вв, Rs}; 
{ А, Ra}; 
{R2, Riz}; 
{Ra, Rio}; 
{Re, Rs}; 2; 
{R2, Ва}; 2; 


2; 
2; 
2; 
2; 
2; 
2; 


; (Ro, Πο}; 2; 


Ra; 1; 


; Uis, Re}; 2; 


Ra; 


A 
к == πι = πι == = == == πι = πι = = = = = ы 


ν3σοξίσα. {σοι C-1 WP; 
C-3 WP; 
X32028 {σοι C-1 WP; 
C-1 WP; 
V8c0+ie3 {σοι C-1 WP; 
C-3 WP; 
МЗоо йоз {σοι C-1 WP; 
C-1 WP; 
го-УЗоз , ος οι WP; 


103, —102; 


103, —102; 


103, —102; 


103, —102; 


л s 


PoP шо πι π: нон 


= 
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Гь; (C$ 1002}, 7; Non-Centrosymmetric; with SOC 


Г; 


(000) 


ML; 


KH; 


ГК; 
АН; 


; MK; 
; LH; 


ГМ; 
АГ; 


, 


eA 


ο ‚7; 
СТ; 


; C2,T; 
sO CET: 


СЕТ. 


+. 
Cs; 


C»; 


+. 
Сз; 


ECT; 
ECT; 
E,CoT; 
E,C2T; 
Ë Cs T; 
E,C2T; 


(iz, Riz}; 
{Ra, Rio}; 
{ Re, Rs}; 
{R2, Ra}; 
(iz, Riz}; 
{ Ra, Rio}; 
{ Re, Rs}; 
{R2, Ra}; 


(Ro, Re}; 
Ra; 


{52, Re}; 


2; 
2; 
2; 
2; 
2; 
2; 


2; 
2; 


2; 


ν3σῃ--ἰσα DE 
— me 3 —102; 


103, —102; 
сые. 
103, —102; 

ο. ‚ 102; 
103, —102; 
Veo ies D —102; 


103, —102; 


2 


in 
σο-ἐνᾶσα € 3 (01-7302). 
2 ; 2 ; 


C-1 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 


τ 


C-1 WP; 


к кюк ο π: π: = ш = 


mn 
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Гл; (C |001}, 7; Non-Centrosymmetric; with SOC 


Г; (000); 


P; KH; 


T; TK; 
5; AH; 
T’; MK; 
S'; LH; 
x: ГМ; 
R; AL; 


ΕΠ 


; C2 T; 


ers 


3 i ç 
(Fa, Вз}; 2; πο а, {σος 


{ Ва, Rio}; 
{ Вв, Rs}; 
{ А, Ra}; 
Uu, Ri}; 
(His, Ris}; 
{ Rs, Ro}; 
{ Ат, Rr}; 
Uu, Ri}; 
{ Rs, Ёз}; 


; {52, Re}; 


Ra; 


; {52, Re}; 


(Ra, Ra}; 
Ra; 


Γιο; 
Fas; 
Ra; 


2; 
2; 


2; 
2; 
2; 
2; 
2; 
2; 
2; 


BS 


1; 


И 
η 
η 
η 


η 


η 


И 


η 


2 
2 
1 
1 
1 
1 
1 
1 
1; 
1; 
1; 
1 
1 
1 
2 
1 
2 
1 
2 


η 


И 


И 


η 
η 
η 
И 
η 


103, —102; 

Bea боз; 

103, —102; 

00, —102; 

4 (co +303) , --ἶσο: 
5 {--σο + іуЗоз) ,—402; 
--σο, —102; 

00, —102; 

--σο, —102; 


-. ἐπ 
со+іуЗоз е 3 (σι +УЗо2) р 
2 ? 2 7 


in 
aotiv3e3 © Š (У301-02). 
2 ; 2 ; 


—00, —102; 


C-1 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
P-NSarn; 
P-NSaArn; 
P-NSarn; 
P-NSaArn; 
P-NSaArn; 
P-NSarn; 


C-1 WP; 


P-NSarnmn; 
P-NSarnmn; 


L-NSArmU; 


Г-М дрн; 


Г-М дрн; 


= кюк > н 
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T4; {551000}, 7; Non-Centrosymmetric; with SOC 


Г; 


(000); 


; ГА; 


ML; 
KH; 


ГК; 


АН; 


; MK; 


; LH; 


ГМ; 


АГ; 


S Τι 


сһ,Т; 
59,7; 


; ση, 
+. 
" Si; 


=, 
$525 


C+ STT; 
E,Ton; 
СУ; 

Oh; 

Oh; 

Oh; 

Oh; 

Oh; 


Oh; 


(iz, Riz}; 
{Ra, Rio}; 
{ Ев, Rs}; 
{R2, Ra}; 
{R2, Riz}; 
Ua, Rio}; 
{ Ев, Rs}; 
{Β2, Ra}; 
Ro; 


Γιο; 
Tao; 
(Ro, Re}; 


V 3co+ics 
2 


? 
103, —i02; 
v 3e ἴσα 
—2 E 
103, —i02; 


ν3σρἠ-ίσα 
2 


103, —i02; 
V300—i03 
—2 E 
103, —i02; 
6, —1; 
б 
μα 
т; 
-i; 
ev 
6, —1; 
1; 
5-7 
—€-1; 
-i; 


epu. 


—102; 


—102; 


—102; 


—102; 


P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNL; 

P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNL; 


: in/3 
3 -v3 
еш σα А е (en. 22). QNL; 


—1,1; 


0 


937 
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Γι; {651000}, (70001, 7; Centrosymmetric; with SOC 


Г; (000); CELT; {Re, Riz}; 2; 5 (ν3σο + ios) ‚ бо, —102; 
(Ra, Rio); 2; 103, со, --ἴσοι 
(He, Ha); 2; 5 (-УЗоо + ἴσα), оо, --ἶσοι 
{R14, Roa}; 2; 5 (УЗоо + ios) .--σο. —1023 
{Ric, R22}; 2; i03, --σο, --ἴσα; 
{Ris, Reo}; 2; 5 (—V300 + ios) , —00, --ἴσοι 

M; (050); СТ; (Ro Ва}; 2; 103, со, — i05; 
{Re, Rs}; 2; 103, —00, —io2; 

А; (001); Сё,1,7; (Ro, Riz}; 2; 1 (УЗоо + ios) ,σο, —io2; 
(Ra, Πιο}; 2; σα, со, --ἴσοι 
(He, Rs}; 2; 1 (-УЗоо + ios) ,σο, --ἶσο; 
{Ria, Raa}; 2; š (V300 + ios) , —00, —io2; 
{ Във, R22}; 2; 103, --σο, —io2; 
{Ris, Reo}; 2; 5 (—V300 + ἶσα), —00, --ἴσοι 

L; (055); C21,T; (Ro, Ra}; 2; ios, oo, —io2; 
(Ho, Rs}; 2; ἴσα, -σο, -ἴσα; 

К; (130) Sz ΙΤ: {Re, В12}; 2; 5 (ν3σο + ios) ,—t02; 
(Ra, Rio}; 2; i03, —io2; 
{Rs, Аз}; 2;5 (—V300 + ios) ‚—102; 

H; (121); S$,IT; (Ro Riz}; 2; $ (УЗоо + ies) , —io2; 
(Ra, Вю}; 2; i03, —io2; 
(Hs, Вв}; 2; 2 (-УЗоо + ios) , –ісо; 

А; ГА; CIT; (Ro, Ri); 2; 1 (V300 + σα), --ἶσο; 
(R4, Вю}; 2; i03, --ἴσο; 
[Re Rs}; 2; 5 (—V300 + ἴσα) ,—109; 

U; ML; CIT; {R2, Ва}; 2; ἴσα, -ἰσο; 

P; КН; СУУТ; (Rj Re}; 2; 1 (оо +1303) , --ἰσα; 
{R4, Ва}; 2; --σο,--ἶσο; 

Т; ГК; ов, IT; (Ro, Ва}; 2; ἴση, -ἰσο; 

S; AH; on IT; {R2, Ва}; 2; ἴσα, --ὐσα; 

T' МК; onJT; {В2, Ва}; 2; іоз, –ісә; 

S'; LH; on IT; {П2, Ra}; 2; ἴσα, ἴσο; 

У; ГМ; оһ,17; (Ro Rat; 2; ics,—ic2; 

В; AL; on IT; {П2, Ra}; 2; ἴσα, -ἰσο; 


202102.00016v1 


chinaXiv 
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Гл; (CZ |001}, (1002), 7; Centrosymmetric; with SOC 


Г; (000); Се,1,7; 


U; МІ; 
Р; КН; 


Т; ГК; 
5; АН; 


Т"; МК; 
S'; LH; 


>; TM; 
В; АГ; 


C2,1,7; 


ο LET; 


; on, E,l,T; 
;OSQIT; 


; St IT; 


Co IT; 
C2,1T; 
Οὐ IT; 


ontT; 
ontT; 


ση]; 
ontT; 


ontT; 
on IT; 


{ А, Riz}; 
{ Аа, Rio}; 
{ Re, Rs}; 
{ Ria, Res}; 
(Bas, R22}; 
{Ris, R20}; 
{ А, Ra}; 
{ Вв, Rs}; 
(Haa, R30}; 
{ R29, R29}; 
(Rao, Rio}; 
(is, Riz}; 
{Ra, Rio}; 
{ Вв, Rs}; 
{R2, Re}; 
{ Ra, Ra}; 
(is, Riz}; 
{Вло, Rio}; 
(io, Riz}; 
{ Вл, Rio}; 
{ Re, Rs}; 
{ А, Ra}; 
(fis, Re}; 
{ Аа, Ra}; 
{ А, Ra}; 
{R2, R2}; 
{ Ra, Ra}; 
{R2, Ra}; 
{R2, R2}; 
{Ra, Ra}; 
{ А, Ra}; 
{R2, R2}; 
{ Ra, Ra}; 


i (ν3σο + ios) ‚ 00, —102; 
103, 00, —102; 

5 (—V300 + ios) ,00, —102; 
5 (ν Όσο + ica) , —00, —102; 
103, —00, —102; 

1 (— V300 + ios) , –оо, —io2; 


103, 00; —i02; 


103, —00; —102; 


Го, з—УЗГз,з Й 
5 ‚ Го,1, —Го,о, 12,0; P-DNLs; 


—Го,з, Гол, —Го,о, 2,0; P-DNLs; 
1Го,2, —Го,о, Го,з, 12,0; P-DNL; 
i (ν3σο + ios) ,—i05; 

ἴση, — 102; 


i (—V300 + ἶσα) ,—i02; 
i (ν3σα + ico) ,—i802; 


100, —102; 

σέ (со — іуЗоз) «ἴσα; 
—100, —102; 

2 (ν3σο ΠΕ ἴσα) ‚ 102; 
103, --ἴσο; 

1 (-УЗоо + ios) , –ісо; 
103, —102; 

5 (оо + ἐνσα), —102; 
--σο; --ἰση; 

103, —109; 

ἴσο, —i05; 

—100, —i05; 

103, —102; 

ἴσο; —109; 

—100, —¿G2; 

103, --ἴσο; 

ἴσο, —102; 

—100, —102; 


938 
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SG 177 


202102.00016v1 


chinaXiv 


Гь; {CE |000), {0311000}, 7; Non-Centrosymmetric; with SOC 


T; (000; Cj,C2,T; Rr; 2; оз лол, –ісо; C-3 WP; 3 
Rs; 2; ties jg. ідз; — C-1 WP; 1 
Во; 2; =У300+іез (σι, ion; C-1 WP; 1 
М; (050); ChCAT: Rs; 2; ἰσοιίσι, юз; CL WE 
А; (005); CQ ,C2,7; Rr; 2; ios, imi, --ἴσα; C-3 WP; 3 
Ев; 2; 300498 ioi, —ios; C-1 WP; 1 
Во; 2; Уз {σι ion; C-1 WP; 1 
L; (011); C4,CÀ,T; ^ Rs 2; icə,ioi,—io2; C-1 WP; 1 
К; (120); 6 Ο5ι,σ ΤΙ Rs; 1; —1,i, 1; 
Ha; 1; —1,—i4,1; 
H; (121); C$,CÀ,Cd T; Rs; 1; —1,i, 1; 
Ha; 1; —1,—4,1; 
А; ГА; Ότι Ra; 1; 9-1 
Ra; 1; 4,1; 
Ев; 1; (-1)°/*,1; 
Rs; dee 
Rio; 1; —ül; 
Вуз; 1; —(-1)°/*, 1; 
U; ML; Οι ώιΤ; Rə; 161; 
Ra; 1; —i, 1; 
P; КН; Cij,CAT; Fo; 1; У—1,1; 
Ra; 1; -1,1; 
Hg 5 4 4h 
T; TK; Co3,C 22 ; Ro; 161; 
Ra; 1; —i, 1; 
S; AH; Ορος: Ro; 161; 
Ra; 1; —i, 1; 
T; MK; C%,,C2T; Ro; 1; 4,1; 
Ra; 1; --ἷ, 1; 
5"; LH; Οι, ΟΤΙ Ro; 1; 4,1; 
Ra; 1; —i, 1; 
X; ГМ; 01,0217; Rə; 1; 4, l; 
Ra; 1; —i, 1; 
В; AL; Ca, CAT; Rə; 1; 4,1; 
Ra; 1; --ἷ 1; 


940 


SG 178 


202102.00016v1 


chinaXiv 


Гь; (C$ 1002}, (1000), 7; Non-Centrosymmetric; with SOC 


Г; (000; C¢,Cn,7; Вт; 2; i03, i01, --ἴσοι C-3 WP; 3 
Rs; 2; νθσοξίσα ig, Lig: C-1 WP; 1 
Ro; 2; —YBeoties ig, ідз; C-1WP; 1 
М; (010); CC T; Rs; 2; ἰσο, σι, —io2; C-1 WP; 1 
А; (001); Ο,Οοι,Τ; (Rio, Rai); 2; 00,03, —i02; P-NSarm; 
{Ri2, Ris}; 2; —00,103, —i03; P-NSarn; 
Rua; 2; σον ᾶσα {σι фо, Р-М№Агн; 
Вл»; 2; 90-40303 ἴση, фуу, Р-М№Агн; 
Г; (054); CnC9,T;  {Rs, Re}; 2; —co,ios,—io2; Ρ.ΝΘΑΙΗ: 
IR; Rs}; 2; оо, —103, --ἰσα; P-NSarn; 
K; (120) СЗ ,С21,С5 T; Rs; 1; —1,4, 1; 
Ra; 1; —1,—,1; 
Re; 2; 20-1322 igs, zo-Hiv3eg. C-1 МР; 1 
H; (121); Cy,.Ch,CST; (Rs, Ra}; 2; --σο, ίσα, --ἴσοι Р-МЗльн; 
Re: 2; 20-4302 ἴσα, Узар ныш, Р-М№ дін; 
A; ГА; C¢,C%sT; Р; l; —1,1; 
Ra; 1; 2,1; 
Re; Е 
Rs; 1; — тег 
Πιο; 1; —2, 1; 
Πιο; 1; —(-1)°/%,1; 
U; ML; Οι ώιΤ: To; 1; 2,1; 
Ra; 1; τί, 1; 
P; KH; ОО: πε ВЫ 
Ва; 1; —1,1; 
Ro; 1; —(—1)?#,1; 
T; ГК; 02,0271; Р; 1; i 1; 
Ва; 1; —4 1; 
S; AH; 22,5,C22T; {Βιτ, Воз}; 2; ἴσα, —00, 01; Г-МЗАрн; 
T; MK; Οι ΟΤ: Ra; а: 
Ra; 1; —2, 1; 
S LH; C,E,C2T; {Rs, R7}; 2; —io3, --σο, —io2; L-NSaLn; 
X; ГМ; CAQCAT; Ro; 1; 7,1; 
Ra; 1; —2, 1; 
R; AL; C©%,C%17;  {R2, Ra}; 2; io3,01; L-NSALm; 
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SG 179 


202102.00016v1 


chinaXiv 


Гь; (C$ |005}, {C21|000}, 7; Non-Centrosymmetric; with SOC 


I; (000); Cd CAT; Вт; 2; 103,101, —102; С-З WP; 3 
Rs: 2; νόσο σα {σι Liga; C-1 WP; 1 
Во; 2; =У390+іез io, ion; C-1 WP; 1 
M; (040); ο ο ΗΕ Rs; 2; 102,101, —i02; C-1 WP; 1 
A; (005); С9,С21,7; — (Rio Ва}; 2; до, i03, --ἰσα; Р-МЗльн; 
(Rio, Ris}; 2; --σο, ἴσα, --ἰσο; Р-М№льн; 
Ria; 2; о-о jg. —io2; Р-М№лгн; 
Ris; 2: g0-iv3e3 ig, — 05; P-NSArn; 
L; (054); C2,C%,7;  {Rs, Re}; 2; --σο,ἰσα, -ἰσο; Ρ.ΝΘΑΙΗ: 
IR; Rs}; 2; со, юз, --ἰσο; Р-М№льн; 
К; (120); 03,01,03 T; Вз; 1; —1,4, 1; 
Ва; 1; —1,—251; 
Re; 2; 201322 iog, σο-εἐνΏσα. C-1 МР; 1 
H; (333); ©Сз›Сз,С@ Ti (Rs, Ra}; 2; --σο, ἴσα, -ἴσα; Fd 
Вв; 2; 201322 iog, УЗсо-—їса, Р-М№Агн; 
A; ГА; C¢,C%sT; Рә; 1; у=; 
Ra; 1; 4,1; 
Re; а 
Rs; I5 ΠΗ 
Rio; 11—61; 
Tao; 1; —(—1)5/6, 1; 
U; ML; Cs,CX.T; To; 1; 41; 
Ва; 1—1; 
P; KH; Пат Ro; 1; zd 
Ва; 1; —1,1; 
Re; 1; —(—1)2/3 1, 
T; ГК; С%,С»7; Рә; 1; %,1; 
Ва; 1; —4l 
S; AH; om E.Co3T; {Ris, Roi}; 2; —i03, —00, 01; L-NSarn; 
T; MK; Οι ΟΤ: Ro; 1; 4,1; 
Ra; 11—61; 
S LH; | CA,E,C2T; {ВВ} 2; --ἶσα,--σο, ἴσα; 1-М5Аһн; 
X; ГМ; CAQCAT; Ro; 1; 4l; 
Ra; 1; 61; 
В; AL; CBGCAT: (Ro. Ra}; 2; юз, 01; L-NSazu; 
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SG 180 
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chinaXiv 


Гь; {Св |001}, {C21|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); Cj,C2,7; Επι 2; ἰσοιῖσι, –ісо; С-3 МР; 3 
Rs; 2; ties jg. ідз;  C-1 WP; 1 
Во; 2; =У300+іез (σι, ion; C-1 WP; 1 
М; (050); ChCAT: Rs; 2; ἰσοιίσι, юз; CL WE 
А; (005); CQ ,C2,7; Rr; 2; ios, imi, --ἴσα; C-3 WP; 3 
Ев; 2; 300498 ioi, —ios; C-1 WP; 1 
Ro; 2; Уз {σι ion; C-1 WP; 1 
L; (011); C4,CÀ,T; Rs; 2; ico, igi, —i03; C-1 WP; 1 
K; (120); οἱ ος T; Rs; 5 =1,4,1; 
Ra; 1; -1, --ἷ, 1: 
H; (121); C$,CÀ,Cd T; Rs; 1; —1,i, 1; 
Ha; 1; —1,—4,1; 
Вв; 2; со—%У/Зоз iog, воза, С-1 WP; 1 
А; ГА; Ότι Ra; 1; 9-1 
Ra; 1; 4,1; 
Ев; 1; (-1)°/*,1; 
Rs; dee 
Rio; 1; —ül; 
Ra; 1; —(—1)5/%,1; 
U; ML; Cs,CXAT; Rə; 161; 
Ra; 1; —i, 1; 
P; КН; Cij,CAT; Fo; 1; У—1,1; 
Ra; 1; -1,1; 
Hg 5 4 4h 
T; TK; Co3,C 22 ; Ro; 161; 
Ra; 1; —i, 1; 
S; AH; (55,527; He; 161; 
Riz; 1; —%,1; 
T; MK; C%,,C2T; Ro; liül; 
Ra; 1; --ἷ, 1; 
5"; LH; C?,,C2T; Ro; 1;1,1; 
Ra; 1; —i, 1; 
X; ГМ; 01,0217; Rə; 1;%,1; 
Ra; 1; —i, 1; 
В; AL; Ca, CAT; Rə; 1; 4,1; 
Ra; 1; --ἷ 1; 
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Гь; (C$ |003}, {C21|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); C§,Ch.7; Rr; 2; ics,ioi,—io2; СМЕ 
Re; 2; УЗ io Lio; C-1 WP; 1 
Ro; 2; 360103 igi. --ἦσο; C-1 WP; 1 
М; (050); C3,CA,T; Hs; 2; 102,401, —io2; C-1 WP; 1 
A; (003); οι Τ; Hy; 2; 403,401, —io2; C-3 WP; 3 
Ha; 2; Latios {σι —io2; C-1 WP; 1 
Ro; 2; 23004498 [σι —igs; C-1 WP; 1 
L; (015); Ο2.Ο ΤΙ Rs; 2; 102,101, —i02; C-1 WP; 1 
К; (330); 69,06 T; Rs; 1; —1,i, 1; 
Ra; 1; —1,—i, 1; 
Вв; 2; 904302 jg, -- C-1 WP; 1 
Н; п Cz ,CA,CG T; Ез; 1; —1,i, 1; 
Ra; 1-11-61; 
Re; 2; 20—392 [σα 20044802, C1 WP; 1 
A; TA; ο ὡς №; 19-11 
Ra; 1; 2,1; 
Re; 1; (—1)5/8,1; 
Rs; 1; — V 1,1; 
Rio; 1; —%,1; 
Βιο; 1; —(—1)°/%,1; 
U; ML; Οι ώιΤ: Ho; 1; 4,1; 
Ra; 1; --ἷ 1; 
P; КН; ОСТ; Ra; 1; 9-1,1; 
Ra; 1; -1,1; 
Rs; В. 
T; ГК; С5>,Сь2Т; №; 1; 4,1; 
Ra; 1; —i, 1; 
5; AH; Ο ΟΤΙ R>; 1; —i,1; 
Rs; 1; 1,1; 
T; МК; Οι ΟΩΤ: Re; 1; 1,1; 
Ra; 1; —i, 1; 
S'; LH; ο ους Ho; 1; i, 1; 
Ra; 1; —i, 1; 
X; ГМ; CACnT; Re; l;i l; 
Ra; 1-51; 
R; AL; C51,C57; Rə; 1; 4,1; 
Ra; 1; —41; 
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Гл; (CZ |001}, {5.1000}, 7; Non-Centrosymmetric; with SOC 


I; (000); СУ CAT; Вт; 2; 103,101, —102; С-З WP; 3 
Rs; 2; Weoties io, Liga: C-1 WP; 1 
Ro; 2; =У390+іез (σι, —ios; C-1 WP; 1 
M; (040); ο ο ΗΕ Rs; 2; 102,101, —102; C-1 МР; 1 
А; (002); CQ,C2,7; {Πιο, Ва}; 2; σο, ἴσα, --ἰσα; P-NSALH; 
{В12, Ваз}; 2; —00, i03, — i02; Р-№арн; 
Буд; 2; i (со + іуЗоз) ‚191, —102; Р-М№ дрн; 
Ris; 2; 5 (-σο + i/3os) ‚101, --ἴσοι Р-МЗАрн; 
L; (011); С,С9,7; {85,6}; 2; –оо,ісз, —io2; ῬΝΒΑΣΗ; 
{R7, Rs}; 2; со, -σα, -ἰσα; P-NSarn; 
K; (120) СЗ ,Сэ1,С57; Ез; 1; 1,4,1; 
Ва; 1; —1,—251; 
Re; 2; 201322 iog, cotiv3ea. C-1 WP; 1 
H; (332); Cs CX CT; (Rs, Ra}; 2; –оо,іоз, із; PA 
Re: 2; 204/302 ἴσα, УЗоо-—їоа, P-NSazn; 
A; ГА; C¢,C%sT; Рә; 1; у=; 
Ra; 1; 4,1; 
Re; а 
Rs; I5 ΠΗ 
Rio; 11—61; 
Πιο; 1; —(—1)5/%,1; 
U; ML; Cs,CX.T; To; 1; 41; 
Ва; 1—1; 
P; KH; Пат Ro; 1; zd 
Ва; 1; —1,1; 
Re; 1; —(—1)2/3 1, 
T; ГК; С,05Т7; Рә; 1; ME 
Ва; 1; —i, 1; 
S; AH; om ECT; {Rs,Rr}; 2; —io3,00,01; ΕΝΞΑΙΗῚ 
T; MK; Οι ΟΤ: Ro; 1; 4,1; 
Ra; 11—51; 
S LH; | CA,E,C2T; {Rs, Rr}; 2; —io3,00, —io2; L-NSArm; 
X; ГМ; CACAT; Ro; 1; 7,1; 
Ra; 1; —ül 
В; AL; 01,0217; {RRi} 2; 103,01; Г-МЗаьн; 
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Tn; {Cg 1000), {са |000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); C has 
M; (050): C2,001,7; 

A; (005); CT ca T; 

L; (023); C2,001;7 | 
K; (420); Cf ca T оьз; 
H; (121); Opa оьз; 
A; ГА; Cd σαι; 

U; ML; Co,oca; 

P; КН; Cia; 

T; ГК; Gqa2,C27; 

S; AH; Ga2,C27; 

T; MK; oa, Tov; 

5"; LH; σαι,7συι; 

Σ; ΓΜ; Ov1,C2T ; 

R; AL; Ov1,C2T ; 


Ra; 


103,101, —102; 
X20423 {σι 1с, 
cYSeories | іс, --ἰσο; 
102, 101, —102; 
103,101, —102; 
УЗооіоз {σι Liga; 
Ξνᾶσοέσα | ioi, --ἰσο; 
102, 101, —102; 
—1,i,l; 

—1,—i,l; 


02 ; 
,103, 


co—iv3 
2 


103,101; 


; 5 (МЗоо + ios) ‚101; 


1 (-УЗоо + ios) , іса; 


; 102,101; 


; 1 (со — iv/3oz) , ἴσα; 


i, l; 
—2,1; 
i, 1; 
—i,1,; 
i, 1; 
—i,1,; 
i, 1; 
—i,1,; 
1,1; 
στον 1; 
i, 1; 


P-WNLra; 
P-WNLra; 
P-WNLra; 
P-WNLuzr; 
P-WNLra; 
P-WNLra; 
P-WNLra; 
P-WNLur; 


; P-WNL xu; 


; P-WNL xu; 


CNL; 
WNL; 
WNL; 
WNL; 


WNL; 


ἃ 3 3 3 
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Гл; (C |000}, {са |001}, 7; Non-Centrosymmetric; with SOC 


Г; (000); CZ, σι: 
М; (050): C2,001,7; 
А; (005); Сё,са1,7; 
L; (055): C2,0v1,7 ; 
K; (120); CZ ca T oss; 
H; (121), C3 ‚бал, T συ; 


A; ГА; C§ cay 


U; ML; Co,001; 
P; КН; Cia; 
T; ГК; са2,СәТ; 


S; AH; Ga2,C27; 
Т; MK; oa, Tov; 


5"; LH; σαι,7συι; 
Σ; ΓΜ; Ov1,C2T ; 


R; AL; Ov1,C2T ; 


103,101, —102; 

YSegries | σι, —102; 
zYSeoties , 101, — i03; 
102,101, —102; 
Papst qu ds Loa; 


УЗГо,0о—Го,з 
—2 


‚ Гол, —Г2,1; 


; 4Го,з, Гол, -Γ2ι1; 


; 4Го,з, Гол, Toa; 


—1li, 1; 
ар ἃς 


σρ-ίνβσα ; УЗо1+оз. 
2 403 4 5 


00,03, —102; 


Do,o--i v 3Γ0,2 г Г2,1+У3ЗГо,3, 
———— 3103,73 —3 


103,101; 


; 3 (V800 + ios) ‚101; 


1 (—V3oo + ios) ‚101; 


102,101; 


; 5 (оо — iV302) , ios; 


P-WNLrA; 
P-WNLra; 
P-WNLra; 
P-WNLuz; 


CDP; 


WNL; 


WNL; 


WNL; 


WNL; 


оо о о 


a з 3 3.0 
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Гл; (C |001}, {са |000}, 7; Non-Centrosymmetric; with SOC 


I; (000; C+ aT; 


M; (050); C2,001,7; 


А; (001); Ο7,σαι,Ο2,Τ; 


); Od1;0v1 T; 


о FE QI + š 
H; (222); C3 ‚бал, 053; 


A; ГА; Cd oa; 


U; ML; Co,001; 

P: KH; Clau 

T; TK; са2,СәТ; 
S; AH; oa2,Co7; 
Т; MK; σαι,Γσυι; 
S; LH; σαι,7συι; 
X; ГМ; 01,67; 


R; AL; Ov1,C2T ; 


11 
22 
2 + ë 
50); Сз 041,7 053; 


Rs; 
(Ras, Ris}; 
{Ria, Ris}; 
Uto, Ro}; 
Rs; 

Ra; 

Re; 

Uta, Ёз}; 
{Ra, Ra}; 
Ute, Re}; 
Rz; 

Rs; 

Ro; 

Rs; 

Rs; 

Ra; 

Re; 

Ro; 

Ra; 

Uis, Πο} 
{Ra, Ra}; 
Ro; 

Ra; 

Uis, Πο} 
{Ra, Ra}; 
Ro; 

Ra; 

{R2, Ra}; 


tO uL απο Мк ο ен ре ЫЗ оо Ds ee Εν τς ES dee ВО ОУ eee ae Nue ce ee qo" ἘΘ 


103,101, —102; 

УЗсо+їоз jg, --ἴσο; 

--νᾶσρ--ίσ' : ] ; 

SSS ioi, —102; 

102,101, —102; 

= Го,о, iL'o,1, Го,з, —Г2,3; 

Го,0+іУЗГо,2 
2 


1Го,з, 0,1, —Г2,1; 


—1, i, 1; 

=1, —i, 1; 

co—iv3o2 ; УЗо1+оз. 
2 19 39.5 


—00,100, —102; 


--σο, —100, —102; 


„Гз,з, Гз,2, —Г2,0; 


Ө? 


To,0-iV3P z 
0,0 P 02 ¿p 


103,101; 


; 2 (МЗоо + 103) ,ἴσι; 


1 (-УЗоо + ios) ‚101; 
102,101; 


; 5 (oo — iv/3o2) ‚103; 


i, 1; 

—4, 1; 

100, —109; 
--ἰσρ, —102; 
i, l; 

—4, 1; 

100, —109; 
--ἰσρ, —102; 
i, l; 

—4, 1; 


03, —102; 


УЗГ2,1+Г2,3 
—5 


P-WNLra; 
P-WNLra; 
P-WNLra; 
P-WNLur; 
CDP; 

DP; 

DP; 


WNL; 


Г-М дрн; 
Г-М дрн; 


Г-М дрн; 
Г-М дрн; 


Г-М дрн; 


43 33 © 


947 


948 


SG 186 


202102.00016v1 


chinaXiv 


Гл; {С 1002}, (041002), T; Non-Centrosymmetric; with SOC 


I; (000); Сёф,са,7; В; 2; 103,101, —i02; P-WNLra; 
Rs; 2; ое ioi, —io2; P-WNLr4; 
Во; 2: Ξνόσο ίσα ig. —io2; P-WNLra; 
M; (050); C2,001,7; Rs; 2; 405,101, --ἴσο; P-WNLur; 
A; (001); Cjf,o5,C»,7; (Ris, Ris}; 4; —Го,о, Гол, Го,з, T2; CDP; 0 
(Fa, Ris}; 4; κα ¿Ds σος DP; 
L; (025); съ1,са1,7; {Π0,Βο}; 4; оз, Гол, Гә; ОР; 
К; (120); Ο4,σαι,Γσνο Ез; i —1,4, 1; 
Ra; 1; —1,—7,1; 
Re; 2; 201/322 iog, МЗ] +оз. P-WNLxnu; 
Н; ($33) Coa Tov: (Ru Ro}; 2; 00,03,01; P-NSArn; 
Rs; 2; оу Заз gg, 5. УЗов, P-WNL/NS; 
A; ГА; Og Oai; Вт; 2; io3, ісі; CNL; п 
Rs; 2: i (Зоо + ἶσα) 101; WNL; T 
Во; 2; 1 (--νσο + ios) ‚101; WNL; π 
U; ML; C,001; Rs; 2; 102,401; WNL; T 
Р; КН; Cia; Rs; 1; -Lü 
Ra; 1; —1,—4; 
Re; 2; i ίσο = іуЗоз) ,103; WNL; T 
T; TK; 042,C2T ; Ra; 1; 7,1; 
Ra; 1; —2,1; 
S; AH;  oa2,CoT; {R2, Ra}; 2; оз, —io2; Τ-ΝΘΑΓΗ; 
T’; MK; са,Тоь1; Ro; 1; 41 
Ra; 1; —i, 1; 
S; LH; σαι,7συι; {R2, Ra}; 2; 03,01; L-NSArm; 
У; ГМ; 01,67; Ro; 1; z,1; 
Ra; 1; —2,1; 
В; AL; 01,057; {R2, Ro}; 2; ἦσο, — i03; Г-М дрн; 
{R4, Ra}; 2; —i00,—i02; L-NS ara; 
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Г»; {59 |000}, (C2,|0001, T; Non-Centrosymmetric; with SOC 


I; (000; 5η σοι T; Е; 2; ἰσα,ἰσι, igo; P-WNLs; 
Rs; 2; УЗоо ів {σι 1с, P-WNLs; 
Во; 2; νόσος σα {σι Liga; P-WNLs; 
М; (050); С21,01,7; Rs; 2; 402,401, --ἰσα; P-WNLru; 
A; (002); SF C,T; Вт; 2; 103,101, —102; P-WNLs; 
Rs; 2; УЗооіоз jg, Liga: P-WNLs; 
Ro; 2; Laios {σι —ioz; P-WNLs; 
L; (021); Choo T; Rs; 2; ἶσο,ίσι,--ἶσοι P-WNLar; 
K; (120); Si,Tow; Ж; 1; $-1,1; 
Ra; liil; 
Ев; 1; (-1)5/6,1, 
Rs; 1; oL 
Вю; 1; —i, 1; 
Tas; 1; —(- ц 
Т.В Зое — Ru 1; $-—1,1; 
Ra; 1;1,1; 
Вв; 1; (—1)5/%,1; 
Rs; dex nb 
Rio; 1; —%,1; 
Fia; 1; —(—1)5/®,1; 
А; ГА; СУ ov, SiT; Ha; 1; -1,2,1, 
Ra; 1; -1, 1,1; 
Rs; 2; 201/32 igs, 2о—#УЗе2, QNL; 0 
U; ML; oa, on; Rə; 161; 
Вл; 1; —ül; 
P. KH; ОСТ: В 119-511; 
Ra; 1; -1,1; 
Rs; 1-5 
T; ГК; σι,συ»; Ho; 1; 7,1; 
Ra; 1; -1,1; 
5; AH; ση,7συο; Ho; 1; 7,1; 
Ra; 1; -1,1; 
T; MK; σι, Tov; Rə; 1; dl; 
Ra; 1; —1,1; 
S LH; σι,Γσυι; Rə; 1; 4,1; 
Ra; 1; -1,1; 
X; ГМ; | Chow; Hs; 2; 192,401; WNL; т 
В; АГ; C41 ,0013 Rs; 2; 102,101; WNL; π 
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950 


Гл; {53 |000}, {C2100} }, 7; Non-Centrosymmetric; with SOC 


Г; (000; S{,C31,7; Е"; 2; i73, i71, —102; 
Ra; 2: Уйсочїюз ioi, 1с, 
Во; 2; νόσος σα joy, Liga; 
M; (050); С51,9ъ1,7; Rs; 2; 102,101, —102; 
А; (005); сь1,С%,оһ,Т; (Rs, Вт}; 2; оо, —00, ἴσα, —i02; 
{Re, Rs}; 2; —00, —00, ἶσα, —i02; 
(Rai, Riz}; 4; Гол, ΤΕ ры ү, 
L; (044); ov1,0n,7; {Rs, Re}; 2; --σο, ἴσα, —102; 
{R7, Rs}; 2; со, -ἰσα, —i02; 
K; (420); 5 Та Ro; l; У—1,1; 
Ва; 1; 41 
Re; (=) д; 
Rs; = 
Rio; 1; — 1; 
Πιο; 1; —(—1)5/6,1; 
H; (121); Το, {R2,Rs}; 2; V-—los,—io2; 
IR. Rio}; 2; σα, —i02; 
(ts, Вә}; 2; (—1)°/боз, —io2; 
A; DA; [Φε T; Rs; 11-151; 
Ва; 1; —1,—,1; 
Ев; 2; 20-50302, igg, συ-1γῦσα. 
0; МІ; Ov1;7 On; Ro; 1; 2,1; 
Ra; 1-51; 
P; KH; бот Ra: ВТ 
Ва; 1; —1,1; 
Hs; е 
T; ГК; оһ,Тоьә; Ro; 1; 4,1; 
Ra; 1; τὸ, 1; 
S; AH;  σι,Γσυ»; {R2, Ra}; 2; ἰσα, -ἰσα; 
T’; ΜΚ; Oh, T 0v; Ro; 1; $,1; 
Ra; 1; —5l; 
5"; LH; Oh, T Ov13 {R2, Ra}; 2; 103, —io2; 
X; ГМ; Chow; Rs; 2; 402,101; 
R; AL; Chen Rs; 1; 4,4; 
Re; 1; i, ο; 
Rz; 1; τό, —i; 
Rs; 11—55 


P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLra; 
P-WNLs; 
P-WNLs; 


1Γ2,0; DP; 0 


P-WNLzm; 
P-WNLzrzm; 


P-WNLs; 
P-WNLs; 
P-WNLs; 


QNL; 0 


WNL; T 


WNL; 
WNL; 
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Гь; (Sj |000}, (C7,|000), T; Non-Centrosymmetric; with SOC 


I; (000; SZ,C T; Ет; 


; ГА; 


МГ; 


КН; 


ГК; 
АН; 


; МК; 
; LH; 


ГМ; 


АГ; 


Ter. А 
; $3, 21) Вт; 


Rs; 


” a 
Coa T; Rs; 
+ ou . 
$3 QC ME R7; 


Rs; 2; 
Ro; 2; 
; Oca T; Rs; 2; 
; 53,091; Вт; 2; 
Ra; 2; 


CH oa, SiT; R3; 


Ва; 1; 
Re; 2; 
cai, T On; Rə; 1; 
Ra; 1; 
СЗ усал; Rs; 1; 


C25,042; Rs; 
C25,042; Rs; 
Со ‚бал; Rs; 
Со ‚бал; Rs; 


ση, σαι; Ro; 


g 


ση, σαι; Ro; 


103,101, —102; 
νσο-ἰσ' . N . 
92708 101, —102; 


МЗао+ісз ] . " 
TA -ϱ 101, —102; 


102,101, —102; 


103,101, —102; 
VSeg ties | ion, —i05; 


v3eg-cioa ; Jm 
— — 5 τ | 01, —102; 


102,101, —102; 
103,101; 

1 (V3ao + 103) , ioi; 
1 (-УЗоо + ios) ‚101; 
103,101; 


1 (V300 + ic) , σι; 


; 5 (-УЗоо + ios) , ioi; 


—1lil; 

—1,—,1; 

со-іуЗоз ; ootiv3e2. 
9 2 ‚103, 2 —2 Й 


1,1; 

—4, 1; 

— 1,4; 
—1,—; 
i (со = ἰγ3σα) ,103; 
102,101; 
102,101; 
102,101; 
102,101; 
a, 1; 
—1,1; 

a, 1; 

—4, 1; 


P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLyux; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLzg; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


QNL; 


WNL; 
WNL; 
WNL; 
WNL; 
WNL; 
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Гл; {53 |000}, {С 1002}, 7; Non-Centrosymmetric; with SOC 


; ГА; 


МГ; 


КН; 


ГК; 
АН; 


; МК; 
; LH; 


ГМ; 


АГ; 


Hn 
Сл, бал, Г; 


+ š 
σαι ‚Сз Th 5 


; 0a1,0n,73 


+ ao, 
; $3, 21: 


+ Ы 
; σαι, :ση; 


СУ oa, SiT; 


са,Тоһ; 


+ * 
C3 ‚та; 


u 
C 22,02} 


” . 
C>2,Gh; 


и 
C ‚бал; 


и κ 
C51,0n; 


Oh, T Oar; 


Oh, T Oar; 


Rs; 

{Rs, Rr}; 
Ute, Rs}; 
{Πιι, Riz}; 
{Rs, Πο}; 
{ Rr, Rs}; 
В; 


103,101, —102; 

МЗоо-+10. . ] М 
— = 3,101, —102; 
МЗоо-+403 ; M 
Т а^ ,101, —1023; 


102,101, —102; 
00, —90, ἴση, —102; 


—00, —00, 103, —102; 
Г Го, о-+УЗГз,з 
0,1, 2 


,iUs,0, —Я 2,0; 
—00,103, —1023 

00, —103, —102; 

103,101; 
νόσο ties A 


1, —1l i; 


=1, —i, 1; 
σ —¿V3c2 б а +¿V3c2 . 
» 2 ; 103, o 9 И 


1,1; 

—4, 1; 

—1,4; 

—1,—3; 
sozioa, ios; 


; 102,101; 


55 


—1,1; 


; 102,101; 


1,1; 


P-WNLs; 
P-WNLs; 
P-WNLs; 
P-WNLux; 
P-WNLs; 
P-WNLs; 
DP; 
P-WNLar; 
P-WNLar; 
P-WNLs; 
P-WNLs; 
P-WNLs; 


P-WNLxzg; 
P-WNLxz; 


QNL; 


WNL; 
WNL; 


WNL; 


WNL; 
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21. SG 191-200 


Γι; {651000}, {621000}, {7|000}, 7; Centrosymmetric; with SOC 


M; (050); Сә,С21,1,7; 
L; (022); Сә,С21,1,7; 
К; (120); 53,01,17; 
H; (423); 53 ΟΤΙ 


Д; ГА; Cd oa IT; 


U; ML; C2,0v1, IT; 
P; KH; СЗ oa IT; 


T; ГК; С,са2,17; 
S; АН; Cy2,002,17T; 
T" МК; Сл,оа Т; 
$S' LH; Ch,oa,IT; 
X; ГМ; С©,0%1,17; 
Р; AL;  Ch1,001,1T; 


Rs; 
{ Ra, Ra}; 
Re; 
Rs; 


BO κο Oh) ιο Юю P2 dO Ὁ ΑΟ Ὁ de ΙΟ ο dO dO Ὁ do Pe м Ὁ dO dO Ὁ P PS TO dO Ὁ ΝΟ o 


103,101, 00, —102; 

1 (V300 + 103) ‚101, со, --ἴσοι 
1 (-УЗоо + 103) ‚101, 00, —io2; 
103,101, —00, —102; 

1 (V300 + 103) ‚101, --σο, — i62; 
1 (-УЗоо + 103) ‚101, --σο, — i5; 
102,101, 00, —102; 

102,101, —00, —102; 

103,101, 00, —102; 

1 (V300 + 103) ‚101, со, —io2; 
1 (-УЗоо + 103) ‚101, 00, —io2; 
103,101, —00, —102; 

1 (V300 + 103) ‚101, --σο, — i62; 
1 (-УЗоо + 103) ‚101, --σο, — i5; 
102,101, 00, —102; 

102,101, —00, —102; 

103,101, —102; 

5 (ν3σο + ἶσα) ,101, —102; 

5 (—V300 + ἴσα) ,101, —102; 
103,101, 102; 

2 (ν Όσο + ios) ,101, --ἴσο; 

5 (— Зоо + ἶσα) ,101, —102; 
103,101, —102; 

1 (V300 + ios) ‚101, --ἰσα; 

1 (-УЗоо + ios) ‚101, --ἴσο; 


102,101, —102; 


—00, 103, —102; 

i (со — iv/303) ,103, — 102; 
102,101, —102; 

102,101, —102; 

102,101, —102; 

102,101, —102; 

102,101, —102; 


102,101, —102; 
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Гл; (C |000}, {C21|004}, {1000}, 7; Centrosymmetric; with SOC 


Г; (000); 


U; ML; 
P; KH; 


T; TK; 
5; AH; 


Т"; МК; 
ο”: LH; 


x: ГМ; 
В; АГ; 


C C AT; 


C2 C LT; 


+ ° 
041,C3 On C2, T; 


; Cai, ав, , T; 
+ w 2 
; S3, 21,17; 


M 0a1,C3 on IT; 


Ch oa IT; 
C2,0v1 IT; 
СУ oa IT; 


Hn 
C55,0d2,1T ; 
Hn 
ο Sh IT; 


/ 

C21 σαι IT; 
// 

C oh AT; 


C5i,0vi;1T; 
Coa IT; 


Tao; 

{Rio, R20}; 
{ Roi, R23}; 
{ R22, Rea}; 
(Fas, Ria}; 
В; 

Rs; 

Ro; 

{ Rs, Аз}; 
{Re, Rr}; 
{Πιι, Πιο}; 
R7; 

Rs; 


Uis, Ra}; 
Re; 
Rs; 
Uis, Re}; 
{ Ат, Rs}; 
Rs; 
Uis, Re}; 
{ т, Rs}; 
Rs; 
Uis, Re}; 
{R7, Rs}; 


ιο το το P2 Юю PO το Юю Ὁ τ de 0 ΙΟ P6 PO gd» PS ΑΝ το Ὁ 10 Ἢ gd» & Ἢ ιο ΑΙ ιο FS de ο DS de 


103,101, 00, —102; 


4 (УЗоо + ica) ,101,00, —102; 


1 (-ν3σο + ios) , i01, со, -ἴσο; 


σα» σι, —00, —102; 


1 (V3oo + 103) ‚101, --σο, — i2; 


i (— УЗоо + 103) ,101, --σο, —102; 


102,101, 00, —102; 
102,101, --σο, —102; 


Го,1, — Го,о, 18,0, Гз,з, —@Г2,0; 


Го, о-УЗГз,з . . 
Loa, 2 03,0, — 13,5, 


Г Го, о-+УЗГз,з 
Е Зане тае 


Го,1,4Гз,о, Го,з, 42,0; 
103,101, —102; 

5 (Зоо + ios) ‚101, —io2; 
i (— УЗоо + ios) ‚101, --ἴσοι 
03, —00, 103, —102; 


—03,—00,103, —1023 
Г Го,0+іУЗГЗ,з 
35 3 


, 3,0, —iD2,0; 
103,101, —102; 

1 (V300 + ios) ‚101, —102; 
1 (-УЗоо + ios) ‚101, —io2; 
102,101, —102; 

—00, 103, —102; 

À (со — iv/302) ,103, —1023 
102,101, —109; 

100, 103, —109; 

—100, —103, —1023 

102,101, —109; 

100, 103, —109; 

—100, —103, —1023 

102,101, —102; 

100,103, —102; 


—100, —103, —102; 


; IUa,0, 113.3, —8Г2,0; DP; 


CDP; 0 

1Г2,0; DP; 0 
0 

ОР; 0 

ОР; 0 
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Гл; {Св |001}, (C2,|000), {1000}, 7; Centrosymmetric; with SOC 


Г; (000); Of O37; В; 2; 103,101, 00, —i02; 
Ёз; 2; УЗоо+іоз ig, go. --ἴσο; 
Во; 2: =У390іез ig. oo, --ἴσα; 
Πιο; 2; 103,101, —00, —i02; 
Riz; 2; Katies ἐσι, --σο, -ἶσο; 
Ris; 2; —V3c0ties jg, со, —102; 
M; (050); Co,C LT; Rs; 2; i02,101,00, —i02; 
Rio; 2; 102,101, —00, --ἴσο; 
А; (005); C§,Ci11,7; (Fas, Ris}; 4; To,3, 15,0, Гол, —iT2,0; P-DNLs; 
Roa: 4; Tae iyena ipo i, Tua, — за; P-DNLs; 
L; (055); evi, Ch, LT; (Fas, Ria}; 4; Гол, 3,0, Го,з, —iT2,0; P-DNLznm; 
K; (120); 55,01,17; Rr: 2; 103,101, —102; 
Rs; 2; 5 (ν Όσο + 203) ,101, —102; 
Во; 2; 5 (—V300 + 203) ,101, —102; 
H; (121); 89,09,17; {Rr,Rr}; 4; Το, ол, Го; P-DNLs; 
{Rs, Ro}; 4; eS ES ας ioo; P-DNLs; 
A; ГА; C+ ca IT; Вт; 2; 103,101, --ἴσο; 
Rs; 2; 5 (ν Όσο + 203) ,101, —102; 
Во; 2; 232013 io, sigo; 
U; ML; C2,011,IT; Hs; 2; 102,101, —102; 
Р; КН; CT,,a,d7T; {R3, Ва}; 2; --σο,ἰσα, —i02; 
Re; 2; 5 (со — iv/302) ,103, —102; 
T; TK; C2»,0a2,IT; Rs; 2; 102,101, — 105; 
S; AH; oca,C25 IT; (Ro, Во}; 4; V0.3, Гол, —Гэл: DNL; 0 
Τ MK; Слои IT; Hs; 2; 102,101, —i05; 
S' LH; oa, IT; {Во, Во}; 4; 0,3, — Гол, Toa; DNL; 0 
X; ГМ; Со T; Bs; 2; 102,101, —102; 
В; АГ; оһ,Сә1,17; {В, Re}; 2; ἰσο,ἰσα, --ἰσο; 
IR, Rs}; 2; --ἶσο, -ἰσα, --ἰσα; 
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Гл; (C |001}, {C2100} }, {11000}, 7; Centrosymmetric; with SOC 


M; (050); ο ο ГУТ; 
A; (002); С, 51,1,7; 
І; (055); va CA, LT; 
K; (220); 53 СИТ; 
H; (121); eur us: 


A; ГА; Co ca IT; 
U; ML; C2,0v1, IT; 
Р; КН; Cł,oa,IT; 


T; ГК; О.о АТ; 
S; AH; оһ,0,17; 


T; MK; Cy ,0at1T; 
S; LH; on, CT; 


У; DM; C51,0v1,17 ; 
R; AL; συι»σῃ1Τ; 


Γιο; 
{Ris, Πιο}; 
Toa; 
(Fas, Ria}; 


Во; 
Uis, Re}; 
Uit, Rs}; 
Ви; 
Ria; 


Rs; 
(Rs, Ra}; 
Re; 
Rs; 
{ Rs, Re}; 
{ Ат, Rs}; 
Rs; 
{ Rs, Re}; 
Uit, Rs}; 
Rs; 
{Ro, Ro}; 


> ор Юю юр р GO юр NYY тр р р NYY Ὁ Ὁ Ἢ εν Ὁ NNN τὸ πὸ 


103,101, 00, —102; 

i (УЗоо + ios) ‚101, 00, —102; 

i (—V300 + ios) «σι, 00, —1023 

103,101, —00, —102; 

i (ν3σο + ios) ,101, —00, —102; 

1 (-УЗоо + ios) ‚101, --σο, —102; 

102,101, 00, —102; 

102,101, —00, —102; 

Го,з, 23,0, 10,1, —iT2,0; P-DNLs; 
5 (-T3,0 + i 313.3) ,1Го,1, 01,3, 432; P-DNLs; 
Го,1,4Гз,о, Го,з, —iT2,0; 
103,101, —102; 

2, (ν Όσο + ios) ,101, —1023 

i (—V300 + ἴσα) σι, —102; 
03, —00, 100, —102; 

03, —00, —100, — 102; 


σι, 4 ίσο + ἰγ3σα) «ἴσο, — 102; 


σι, i ίσο + іуЗоз) ‚ —100, —1023 
103,101, —102; 

1 (V300 + ia) ‚101, —io2; 
1 (-УЗоо + ios) ‚101, —io2; 
102,101, —102; 

—00,103, —102; 

i (со = іуЗо») ,103, —102; 
102,101, —102; 

100,103, —102; 

—100, —103, — i02; 

102,101, —102; 

100,103, —102; 

—100, —103, —102; 

102,101, —102; 


1Го,з, — Гол, —T2,1; DNL; 


P-DNLaz; 
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Ге; {0311000}, {C2121000}, {C'2,|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); C3,,C22,Cay,T; Ва; 2; 
{Rs, Re}; 4; 
X; (010); C2z,Cay,7; Rs; 2; 
M; (440); C2z,Cay,T; Rs; 2; 
R; (444); 05,05,6575 Ra; 2; 
Uis; Ев}; 4; 
A; DX; Coy, T C22; Ro; 1; 
Ra; 1; 
У; DM; ЕЛ Сз»; Ro; 1; 
А; ГВ; Ca; Ro; 1; 
Ra; 1; 
Re; 1; 
S; XR; E,T Cay; Ro; 1; 
Z; ХМ;  Co»7OC»;; Ro; 1; 
Ru; 1; 
T; МВ; Co4TOC»; To; 1; 
Ra; 1; 
SG 196 


—06, —101, ἴσα, —102; C-1 WP; 
Ги, -#03,1, ἴΓο,», —iD2,5; C-4 DP; 
102,101, —102; C-1 WP; 
102,101, —102; C-1 WP; 


—06, -ἴσι, ἴσα, —102; C-1 WP; 


; Га, =43,1,4Го,2, — 2,0; C-4 DP; 


1,1; 

—4, 1; 
—1, 1; 
3⁄—1; 


1 
4 
1 
1 
1 
4 


T£; {03,1000}, {C22|000}, {C'2,|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); ОЗС R4; 


X; (10 
15 (55 
W; (233 
A; TX; 
A; TL; 
Σ; DM 
S; XS; 
Z; XW; 
Q; LW; 


{Rs, Re}; 
Rs; 
Uis, Re}; 
(IRA, Ra}; 
Ro; 


S 
πὶ к πὶ πὶ PPP πὶ πὶ πι πὶ = мю кю ge ας om 


—06, —101, ἴσα, —102; C-1 WP; 
T11, -ἰΓηι, 0,2, -Я 2,0; C-4 DP; 
102,101, —102; C-1 WP; 
gutivSeg ,—i85; C-1 WP; 
—d0, —$02; C-3 WP; 
a, l; 

—i, 1; 

a, 1; 


we - AÀ н 
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Го; {0311000}, ( C>,|000), {C2y|000}, 7; Non-Centrosymmetric; with SOC 


Г; 


SG 


(000); C3, ,C22,Cay,T; 
Griy C3i,Coz Coy,T ; 
(111); C5, ,Coe Coy; 
(002); Coz,T; 
TN; ETC»; 
TH; Су, T Coz; 

; ГР; C31; 

; NP; Сг; 
HN; ETC»; 

; PH; eu 
198 


Ru; 
{Rs, Re}; 
Ra; 
{ Rs, Πο}; 
Ra; 


E d de ο ο i de ο ο UN 9o d qe „КЭ Que БЭ 


—06, —101, ἴσα, —102; C-1 WP; 1 
Га, —i0'3,1, 0,2, -1Γ2,0; C-4 DP; 4 
—06, —101, ἴσα, —i02; C-1 WP; 1 
Га, —Гзл, 0,2, -1Γ2,0; C-4 DP; 4 
—06, —101, 102; C-1 WP; 1 
--(--1)29σᾳ, --ἰσι,ίσοι С-1 WP; 1 
ᾧ--Ίσο, --σι, ἴσο; C-1 WP; 1 
103, —102; C-1 WP; 1 
—1,1; 
a, 1; 
—4, 1; 
y—1; 
—1; 

Eis 
LE 
-i; 
—1,1; 
y—1; 
—1; 

(—1)?/%; 


Ге; {0311000}, {C2213 50}, {Cayl05 3). T; 


Г; 


X; 


5 


(000); СООТ: 
(050): ο νο ης 
(210); Cə;,,Cox,T; 
(111) Cg,C2.C»,,T; 
TX; Ομ T C22; 

TM; ЕТ C22; 

TR; ση; 

ΧΗ; ET Coy; 


XM; Coax, E,TC2z; 
MR; Coz ‚ЕТ Cox ; 


Tu; 

{Rs, Re}; 
Lis, Re}; 
(Rz, Rs}; 
(fto, Ro}; 
Un, Ri}; 
{Π2, Ёз}; 
LE Вт}; 
Ro; 

Ra; 


{R2, R2}; 
{ А5, Rr}; 
(is, Rs}; 
Lir, Rr}; 


Non-Centrosymmetric; with SOC 


— 06; —i01, ἴση, -ἰσα; 


; Ги, -703,1, iDo,2, —iD2,0; 


— 090,103, —102; 


00, —103, —i02; 


; 4Го,з, Гоа, =Го,1; 


00,00,00, —102; 


; motivas ση, συ, 102; 
Ss, Sua 2508, 1511, ( 1)9/6 5, o; 

; 1,1; 
; —1,1; 
; —1,1; 

3 —1; 

—1; 

mE 

--σο; —1023 


—i03, —00, 01; 
—100, —00; —i02; 


ico, —00; —i02; 


С-1 WP; 1 
C-4DP; 4 
P-NSx up; 
P-NSx MR; 
DP; 

P-NSs; 
P-NSs; 

C-4 SP; 4 


L-NSx mR; 
L-NSx mR; 
L-NSs; 
L-NSs; 
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Ге; {С311000}, (€2«|3 40}, (€25,03 4}, T; Non-Centrosymmetric; with SOC 


Г; (000) Cg,Cos,Coy,T; Ra; 2; —06,—i01,002, i02; С-1 WP; 1 
(Hs, Re}; 4; Vii, -i0'3,1, iLo,2, —iD2,0; С-4 ОР; 4 
Н; (111); Cy Cy Co T; Ва; 2; —06, -ἰσι,ἴσα, —io2; C-1 WP; 1 
(Hs, Re}; 4; Гы, за, Го,2, —iD2,0; C-4 DP; 4 
P; (111); Cn Coa Co; Ра; LLLI 
Ro; ντ ας 
Rs; 1; "ην 
Вт; 3; Ao, — 28 — 278, Ало; C-2 TP; 2 
N; (001); C; T; {Ro, Ra}; 2; ios, —io2; C-1 WP; 1 
У; ГМ; ЕЛ Озь; Ro; tii 
A; TH; Cay, T Ca; Ro; 1; 2,1; 
Ra; 1; -- 1; 
A; ГР; Ca; Ro; 1; ¥-1; 
Ra; 1; —1; 
Re; 1j Ge? 
D; NP; C»;,E; Rs; 1; —i,-1; 
Вт; 1; ¿,—1; 
G; HN; ЕЛ Озь; Ro; 1; —1,1; 
Е; РН; CE В; I eB 
Ho; 1; У—1,—1; 
Rau; 1; (-1)/5, —1; 
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SG 200 


Ге; {0311000}, {C224 40}, {C2,|000}, {1000}, 7; Centrosymmetric; with SOC 


Г; 


(000) 


; DX; 


ГМ; 
ГВ; 


ХВ; 
ХМ; 
МВ; 


, 


C31 σου σον ÍT, 


Cox ‚Сәу AT; 


; ο σον LS 


; C31 Cox Cay LT. 


Сәу σα AT; 
oz, IT; 
Ca IT; 


су,ЇТ; 
Cox ‚© AT; 
Coz ‚бу JT; 


Ra; 

(Rs, Re}; 
Rau; 

{В12, Ris}; 
Rs; 

Tao; 

Rs; 

Tao; 

Ra; 

{Rs, Re}; 
Rau; 

{В12, Ris}; 
Rs; 

{R2, Ra}; 
{Π2, Re}; 

{ Ва, Ra}; 
Uis, Ra}; 
Rs; 

Rs; 


σο-ἰνᾶσ ; B 
= 2 3, от, 08, 00, —102; 


Гв, Го, Гло, Го,о, —7F 2,0; QCDP; 
2о—1УЗез ‚От, 


08, —00, —102; 

Гв, Го, Гло, —Го,о, — 20; | QCDP; 
102,101, 00, —102; 

102,101, —00, —102; 

102,101, 00, —102; 

102,101, —00, —102; 

σο- ἐν ὅσα от, ов, go, —iga; 


T's, Го, Гло, Го,о, —iT2,0; QCDP; 
go-iv3es ‚От, 


08, —00, —102; 

Гв, Го, Г1о, —Го,о, —Г20; ОСОР; 
102,101, —102; 

ἶσα, —102; 

i (со + ἰγ3σα) ‚ 1σ9; 

--σο, —102; 

103, —102; 

02,01, —102; 


—102, 101, —1023 
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22. SG 201-210 


Г; (000); Ca,Co,CmL7; Ra; 


5 

— 
юке 
= 


ыы мін 
N| tole 


ne © 
a= 


5 


A; TX; 
У; DM; 
A; TR; 


S; XR; 
Z; XM: 


T; МВ; 


{Rs, Re}; 

Rau; 

{Βι2, Ris}; 
02,0y,1,7 ; (Fas, Ria}; 
02,02,1,T; Ua, Ria}; 

; Cg Coa ο LT; Ra; 

{Rs, Re}; 

Rau; 

{В12, Ris}; 
Coy,0z,IT ; Rs; 

s IT; {R2, Ra}; 
Ca IT; {R2, Вв}; 

{Ra, Ra}; 
oy LIT; (B5, Ет}; 
Oy, Coz IT; 185, Rs}; 

Ute, Rr}; 
C22,021T; Ro; 


111 
222 


}, 7; Centrosymmetric; with SOC 


c9—iv3o б A 
° 2 3, от, 08, 00, —102; 


Га, Го, Гло, Го, о, —?T2,0; QCDP; 
σο-ἰν3σα 
2 


07,08, —00, 102; 


Га, Го, Гло, Гоо, #20;  QCDP; 0 


Το, 18,0, Го,з, ~il 2,0; DP; 
Το, Гз,о, Го,з, — iT'2,0; ОР; 
co—iv3o б 3 

о 2 3, от, 08, 00, —103; 


Га, Го, Гло, Го, о, -1Γ»,0; QCDP; 
goi Заз ‚от, 


08, —00, —102; 

Гв, Го, Г1о, —Го,о, —Г20; ОСОР; 
102,101, —102; 

103, —102; 

5 (со + ї\//Зоз) ,-i03; 

--σο, —102; 

—103, --σο, —1023 

103,100, —102; 

ἶσα, —100, —102; 


103, —01, —102; 
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TL; {03,1000}, (C2..|000), {C2,|000}, {1000}, T; Centrosymmetric; with SOC 


L; 


(000); C3,Cos,Coy,L,7 ; Ra; 


(205); Се, C, T; 


(555): Se ET; 


W; (113); Cov,o2,1T; 


A; 


>; 
S; 
Z; 
Q; 


; TX; 


TL; 


ΓΣ; 
XS; 
XW; 
LW; 


Coy ‚бт AT; 
Ca IT; 


s IT; 
σφι]; 
C22,02,1T ; 
E,IT; 


{ Rs, Re}; 
Ria; 

{Ri2, Fas); 
Rs; 

Tao; 

{Rr, Rr}; 
(Rs, Riz}; 
(Ro, Rit}; 
{Rio, Rio}; 
Rs; 

Rs; 

(Ro, Re}; 
(Ra, Ra}; 
{R2, Ra}; 
{52, Ra}; 
Rs; 

{52, Р}; 


4 (оо — #303) ‚ от, ов, 00, —io2; 
Гв, Го, Гло, Го,о, —?T2,0; 

4 (оо — #303) ‚ от, св, --σο, —102; 
Гв, Го, Гло, —Го,о, —iT2,0; 
102,101, 00, —102; 

102,101, —00, —i02; 

00, —00, —102; 

i (со + ἰγ΄3σα) ‚—00, —102; 

i {--σο + ἐγσα), --σο, --ἴσο; 
—00, --σο, —102; 

102,101, —102; 

102,101, —102; 


À (со + іуЗоз) , —102; 


—00, —102; 
103, —102; 
103, —102; 


102,101, —102; 


—00, —102; 


QCDP; 0 


QCDP; 0 
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T7; {0311000}, {С |000}, {C2y|000}, (1|1 111, T; Centrosymmetric; with SOC 


Г; (000); Ci,Cos,C»,,],7; Ва; ; 5 (со — iv/3as) , 07, σε, σο, --ἴσοι 


{Вь, Re); 4; Fs; Го, Гло, Го,о, — 2,0; QCDP; 0 

Ru; ; 5 (оо — ἐν 3σε) , 07, ов, --σο, --ἴσα; 

{Ri2, Ris}; 4; Гв, Го, Гло, —Го,о, — 2,0; QCDP; 0 
X; (102) eamy,L7; {Ris, Ria}; 4; Гол, #Гз,о, Го,з, —iT2,0; ОР; 0 
L: i253): go ET {В.В} 2; оо, -σο, —i02; 


(Rs, Riz); 
(Ro, Ris}; 
{Rio, Rio}; 


; 5 ίσο + іуЗоз) .--σο, —1023 
; 1 (со + iV/3es) , --σο, —io2; 
; 00, —00, —i02; 


W; (243); oz Cox, IT; —(-1)*/403, ἴσο, --ἶσο: 


202102.00016\1 
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{Βιτ, Fas); 2; —(-1)°/403, –ісо, —io2; 
A; TX; C5y,05 IT; Rs; ; 102,101, —102; 
A; TL; Ca IT; {Π2, Re}; ; À (со + ї\/Зоз) ‚ —102; 
{Ra, Ra}; 2; —co,—io2; 
У; ГУ; σε]; (Ho, Ra}; ; σα, —102; 
5; XS; c E, IT; (Fs, Rz); ; —103, —00, —i02; 
Z; XW; σι Cos IT; 185, Rs}; ; 103, 100, — i02; 
(Ro, Rz); ; ἶσα, —100, —102; 
Q; IW; BIT, {R2, R>); ; —00, —102; 


2 
4 
2 
4 
4 
2 
2 
2 
2 
{ Влз, Ria}; 2; 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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SG 204 


Го; {0311000}, {1С |000}, {C2y|000}, {71000}, 7; Centrosymmetric; with SOC 


Г; (000); Cai, C22, Coy,L,T ; Ra; ; i ίσο = іуЗоз) ,07,08,00, —102; 


2 

(Hs, Re}; 4; Ts; Го, Гло, Го,о, 2,0; ΩΟΡΡ: 0 

Ra 2; 5 ίσο — ἰγ΄3σα) ,07,08, —00, —102; 

{Ri2, Ris}; 4; Гв, Го, Гло, —Го,о, —iT2,; QCDP; 0 
СОЕТ ОТКОСА: 2; š (co — iV3o3) , от, σα, 00, --ἴσο; 

{Rs, Re}; 4; Гв, Го, Гло, Го,о, —iT2,0; QCDP; 0 

Rai 2; i ίσο — ἰγ΄3σα) ,07,08, —00, —102; 

{Ri2, Ris}; 4; Гв, Го, Гло, —Го,о, —iT2,0; QCDP; 0 
P; (111); C31 Coz Cay IT; Ra; 2; —06, -ἰσι, ἴσα, —io2; 

{Rs, Re}; 4; Га, -20 3,1, 1ο, —iT2,0; DP; 0 
N; (004); ο ΗΕ {R2, Ва}; 2; 103, со, --ἴσοι 

{Re, Rs}; 2; 103, —00, —i02; 
У; ГМ; oz, IT; {R2, Вл}; 2; ics,—io2; 
А; TH; C2y,02,17; Rs; 2; 402,101, --ἴσα; 
A; ГР; Ca IT; (Ro, Re}; 2; 5 ίσο + іуЗоз) ‚ 102; 

{Ra, Ra}; 2; —co,—io2; 
р; МР; Coz IT; (Ro, Вл}; 2; ἶσα, --ἴσο; 
G; HN; cz IT; {В2, Вл}; 2; i03, --ἴσο; 
Е; РН; QT; {R2, Re}; 2; 5 ίσο + іуЗоз) ,—i03; 

2 


(Ra, Ra}; 


; —00, —103; 
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Ге; {0311000}, {C224 40}, {C2y|04 4}, {11000}, 7; Centrosymmetric; with SOC 


Г; (000); Сз ιο ο 1 ,T; Ra; 2: i ίσο — iv/3os) , 07,08, 00, —102; 
{Rs, Re}; 4; Fs, Го, Гло, Го,о, —iT2,0; ΩΟΡΕ: 0 
Ru; 2; i (оо — ἐν ὅσα) ,07,08, —00, —102; 
(R2, Ris}; 4; Гв, Го, Гло, —Го,о, —iT2,0; QCDP; 0 
X; (050): Coy ,C2z,1,7; {Ris, Ria}; 4; Гол, Гз,о, Го,з, —Г2,0; P-DNLxw; 
М; (410; Οσο ΤΙ {[Εο,Βο}; 4; То, Гоз, Го,з, iT2,0; Р-ОМЬхм; 
{Rio, Rio}; 4; iTo,2, Гоз, — Го,з, i20; P-DNLxw; 
R; (255); Cs, Cos Coy,L,T; (Ri Ri); 2; 00, 00, 00, во, — i02; 
{Ro,Rs}; 2; 5 [--σο- iV/3oa) , со, со, со, --ἴσα; 
{Βτ, Rr}; 6; — Se, 900423808 15,50, (—1)5/5S> o; QOSP; 
{Rs, Rs}; 2; оо, 00, 00, —00, -ἰσα; 
{Ro, Rio}; 2; 4 (--σο + iv/3es) ;σο, σο, --σο, — i2; 
{Ris, Ria}; 6; — Se, 0601429508 15,50, (—1)5/855 o; QOSP; 
A; TX; Coy 0x tT; Rs; 2; 402,401, —io2; 
У; ГМ; oz, IT; {R2, Ra}; 2; 103, —io2; 
A; TR; Ca IT; (Ho, Ho); 2; 5 (σο + iv/3os) , —102; 
{Ra, Ra}; 2; —co,—io2; 
S; XR; oy, ET; {В5, Rs}; 2; --ἶσο,--σο, — ic; 
{Πτ, Вт}; 2; ioo, --σο, —i02; 
Z; ХМ; Oa Cos 1T ; (Ro,Ro); 4; оз, — Гол, —T2,; DNL; 0 
T; MR; sx, Ë, IT; (He, Re}; 2; —00, -ἴσο, —00, —102; 
{R7, R7}; 2; —00,100, —00, --ἰσα; 
{Rs, Rs}; 2; со, —100, --σο, —i02; 
{Во, Вэ}; 2; 00, 100, —00, —i02; 
Z^. X'M(ia0); 83, Cay, IT; {Rs, Re}; 2; 100,103, --ἰσα; 
{R7, Rs}; 2; --ἶσο,--ἶσα, --ἰσα; 


"For the notation, see Table 6.15, Fig. 5.4 and the text of section 5.5 in Ref. [9]. 
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Ге; 40511000}, (C2.|2 20), (C2,|]02 2}, (11000), 7; Centrosymmetric; with SOC 


Г; (000); QC5,,C2s,C54,1,7; 
Н; (441); C51 Ca, Cay, I T; 
P; (111); Οι Coz Co, IT; 
N; (005); Co,,E,I,T; 

X; ΤΝ; 0,17; 

A; TH; Οσα); 

А; ГР; LiT 


р; МР; Coz,E,IT; 


G; HN; oz IT; 
Е; PH; СЕТ; 


Ra; 

{ Rs, Re}; 
Ru; 

(Rao, Ris}; 
Ra; 

{ Rs, Re}; 
Ru; 

(Rio, Ris}; 
Un, Ri}; 
(R5, Ra); 

{ Ет, R7}; 
{ Во, Rio}; 
{ Ra, Ra}; 
Rs; 

{R2, Re}; 

{ Ra, Ra}; 
Lis, Rs}; 
{ Rr, Rr}; 
{ Ra, Ra}; 
{ Rr, Rr}; 
(Ro, Rit}; 


5 ίσο = ἰγ΄3σα) ,07,08,00, — 102; 
Гв, Го, Гло, Too, —iF 2,0; 

5 ίσο — ἰγ΄3σα) ,07,08, —00, —102; 
Гв, Го, Гло, —Го,о, —iT2,0; 

5 ίσο = iv/3cs) ,07,08,00, —102; 
Гв, Го, Гло, Too, —iF 2,0; 

5 ίσο — ἰγ΄3σα) ,07,08, —00, —102; 
T's, Го, Гло, —Го,о, —iT'2,0; 


00, 00, 00, —102; 


--σρ!-ἰν3σ ym 
9 2 300,90, 102; 


QCDP; 0 


QCDP; 0 


QCDP; 0 


So, βαν ἴθι. (o DNE SP; — 


=3 
1Го,2, —Го,о, Го,з, 12,0; 


103, —102; 

102,101, —102; 

5 (со + ї\/Зоз) ,—102; 
—00, —102; 

—100, --σο, —102; 

100, —00, —102; 

03, --ἴσο; 

—100, --σο, —102; 


1 (V303 + 100) ‚—00, —io2; 


ОР; 
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Ге; {61.000}, (Cs, |000}, {C'2,|000}, 7; Non-Centrosymmetric; with SOC 


T; (000); 


X; (050); 
М; (250); 
В; (155); 


OX 


ГМ; 


A; ГВ; 


5; ХВ; 


ХМ; 


МВ; 


e ‚Сз ορ, 


Ciy πο. ib 


; C3, Cox, T; 


αυ. 


e T Caz; 


Ca, T C2z; 


Cai, C2eT ; 


Coc,T Cay; 
Cox T Co ; 


CL Cosa T; 


Ra; 


i(o1 +02) 


20—591, σς, г. ἶσα; C-1 WP; 
20591,05, eB, 102; C-1 WP; 
P ша ° ы С-4 DP; 
— іст, — 02; C-1 WP; 
τοῖσι, —102; C-1 WP; 
— іст, —ісэ; С-1 WP; 
— O55 101, —102; C-1 WP; 
20521 gg, агар), 102; C-1 WP; 
90—891 ag, 91592), ios; C-1 WP; 
Ta, Ts, Не) rg C-4 DP; 
41,1; 

; (=1)7⁄4,1; 
-ψ-1,1; 

з —(—1)8/%,1; 
1,1; 
—i,1; 
41,1; 
—1, 1; 
-(-1)5,1; 
$, 1; 
—i,1; 
$, 1; 
—i,1; 
ΠΝ 
ο 
А 
cs 
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Ге; (5,233), (051/000), {Οου|3 55}, 7; Non-Centrosymmetric; with SOC 


Г; (000); 


X; (050); 
М; (250); 
В; (155); 


OX 


ГМ; 


A; ГВ; 


5; ХВ; 


ХМ; 


МВ; 


e C31 Cos T ; 


ο T; 


; C3, C2y;T; 


(Das 


e T Caz; 


Ca, T C2z; 


Cai, C2eT ; 


Cac, ET Coy; 
Cox ‚7 Caz ; 


Ch, E,CaaT; 


Ra; 


i(o1 +02) 


20—591, Об, г. ἴσα; C-1 WP; 

2021. gg, eB, ἴσα; C-1 WP; 

P ша ° ы С-4 DP; 
; — іст, — 02; C-1 WP; 
; τοῖσι, —102; C-1 WP; 

— іст, —ісэ; С-1 WP; 
: — O55 101, —102; C-1 WP; 

20521 gg, агар), 102; C-1 WP; 

90—891 ag, 91592), ios; C-1 WP; 

Ty, Ps, τ а) Гао; C-4 DP; 

VoL 
ο 

=4=1,1; 

—(-1)°/4,1; 

1,1; 

—i,1; 

41,1; 

—1, 1; 

—(-1)2/3, 1; 

—i,—1,1; 

i, 1,1; 

$, l; 

—i,1; 


m Y =1; =i 1; 


; —(—1)8/*, —1, 1; 


Y —1, =1, 1; 


(-1)°/4, -1, 1; 
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T£; {641000}, {03,1000}, {C2,|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000; Ci.C;,C2»7; Ra; 2; 0772, gg, Че), ἴσο; C-1 WP; 1 
Rs; 2; 70721, σε, Кез кеш), ἴσα; C-1 WP; 1 
пег Этого Ei) qus OA Db) а 
X; (505): CCo Ti Κο 2; OF tor, -σο; ο 1 
Вт; 2; 7552,01, —02; C-1 WP; 1 
L; ($44); CA,C>x,T; (Rs, Ra}; 2; —00, ἶσα, — i02; C-3 WP; 3 
Б; 2; 20-40302 бо, бу, С-1 WP; 1 
W; (113); Coz Coa T Coz; Rs; 2; ion, ior, M18); C-1 WP; 1 
A; TX; CiT Coss Ro; 1; У—1,1; 
Ra; 1; (-1)95,1; 
Re; 1; -Y-1,1; 
Rs; Ее 
А; TL; Ост: Ro; 1; 1,1 
Ra; 1; —1,1; 
Re; Lp D 
X; DX, Ca, T Ca; Ro; 1; 2,1; 
Ra; 1; —i, 1; 
S; XS; Ου T Cary; Rə; 1; z, 1; 
Ra; 1; —i,1; 
Z; ХМ; СЛ C22; Ra; 1; 41; 
Ra; 1; —i, 1; 
Q; LW; Cas; Вә; ld 
Ва; i; 


970 
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гё; {СЫ 41}, {0511000}, [015 443], T; Non-Centrosymmetric; with SOC 


г; (000); OP POST Be 2; 0772, gg, 1482) ἴσο; C-1 WP; 1 
Rs; 2; 70721, σε, Кетеш), ἴσα; C-1 WP; 1 
Rs; 4; T4,Ts, να р C-4 DP; 4 
X; (202); ο ης Re; 2; oF? іст, 402; C-1 WP; 1 
Вт; 2; 7552,01, —02; C-1 WP; 1 
L; (355); Сћ,Оь,7; — (Ha, Ва}; 2; —00, ios, -ἴσο; BEA WES 
Re: 2; 209—302 ig. —igs; C-1 WP; 1 
W; (313); Оза, Оз, C22; (Fa, Ra); 2; оз, 00, 01; CAME a 
Ro; 1; 1,-1,1; 
Ra; И, 
А; ГХ; СЫТ Сз»; Вэ; 1; У—1,1; 
Ва; i= 1; 
Rs; 1; — 4-1,1; 
Rs; ΕΠ 
A; TL; C31 ,C2eT ; Ro; 1; У—1,1; 
Ra; 1; —1,1; 
Rs; l; —(—1)#,1; 
У; DM Coa ,T Cz; Ro; 1; ç, l; 
Ra; 1; τὸ, 1; 
5; XS; Се. ЕЛ Cay; Rs; 1; —1,—1,1; 
Вт; 11 ἵν 1.1 
Z; XW; Cb>sx,TC>3;; Ro; 1; 7,1; 
Ra; 1; —i, 1; 
Q; LW; Cor, E; Tao; 1; —i, —1; 
Ria; 1; à, —1; 
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23. SG 211-220 


TZ; {21.000}, {C5,|000}, {C2,|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000; Ci.C4,C».7; 


Р: (111); C31 ος ,C2y,C4,7 ; 


N; (002); C»; Cos, T; 


У; DN; 


A; TH: 


D; NP; 


G; HN; 


F; РН; 


ООС. T; 


Coa, T Сэ» 


СТ Cos; 


Сз CeT; 


Co; Coa T; 
Cav, T Coz; 


CH, C»aT; 


σο-ἰσι (о1 +оо) 5 . 
ya 596 ,—102; 
σο--ἶσι i(o1 +02) i . 
— ‚Об, V2 ; 102; 
i(T1,34T2,3) η 
Га, Гъ, — 2,05 
70—191 i(o1 +02) ; . 
Ja ‚Об, 2 ^c 102; 
00—01 (σι +оо) 5 . 
03 ‚Об, V2 » 102; 
i(T1,34T2,3) . 
Га, I5, — 9 ‚ 2 o; 
А А σρη-ίση . 
σοι -ἰσι, 102, — y 


(—1)°/306, —io1, ἰσ», cortege 


3 Я . co-cic2. 
ᾧ/--Ίσο, 101,102, tvm 


102,101, —102; 
i, l; 

—i, 1; 
/—1,1; 
(—1)3⁄4 1; 
— Ld 
i 1; 
/—1,1; 
—1,1; 
σος 1; 
$, 1; 

—i,l; 

i, l; 

—i,l; 
/—1,1; 
—1, 1; 
Si. 1; 


C-1 WP; 
C-1 WP; 
C-4 DP; 
C-1 WP; 
C-1 WP; 
C-4 DP; 
C-1 WP; 


; C-1 WP; 


C-1 WP; 
C-1 WP; 


н πι = = н = AÀ = = 
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972 


Ге; (02,2313, {0311000}, (Cos| 1 $3, 7; Non-Centrosymmetric; with SOC 


I; (000; Ci,C4.C»T; 


X; (050): Cy, Cos, T ; 


; TX; TO 


Coa T Co; ; 


$; XR; 
Z; XM; 
MR; 


Cac, ВТ Cay; 
Cos ET Caz; 
Ch, E,CaaT; 


(Rs, Rio}; 
(Ro, Ri}; 
Ва; 

{ Re, Rr}; 


; (Rs, Ra}; 


Rs; 
(Ras, Ru}; 
Ro; 


(Rio, Ria); 
{Rs, Rr}; 

(Rio, Ris}; 
{Ri2, Ric}; 


{σι +02) 


70—101 ов i03; 
νὰ 070 νὰ ? ? 
Toin gg, 002), ἦσο; 
La, Ds, uere) ; 12,0; 
00, 103, —109; 

—00,103, —192; 

103,102, — i02; 

wor Гоз, — Го; 
00,00; 00,103, 1023 
00; 90; оаза. 102; 


15311, —S7, 513, 914, —192,0; 
ὙΠ 
(= 

cx ISTE 
zu 

i, l; 

—4, 1; 

/—1,1; 

—1,1; 

za dé 
—103, —00, —102; 
—103, —00,01; 

—У 103, —00, 01; 


И 9. —00, 01; 


C-1 WP; 
C-1 WP; 
C-4 DP; 
Р-М5хмв; 
Р-М5хмв; 
Р-М5хмв; 
С-2 ОР; 
P-NSs; 
P-NSs; 
C-4 SP; 


L-NSx mR; 
L-NSx mR; 
L-NSs; 
L-NSs; 


1 
1 


4 


2 


4 
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Ге; {С 113}, (05/000), {C213 33}, 7; Non-Centrosymmetric; with SOC 


I; (000; Ci.,C4.C»T; 


X; (050): Cy, Cos, T ; 


; TX; TO 


Coa T Co; ; 


$; XR; 
Z; XM; 
MR; 


Cac, ВТ Cay; 
Cos ET Caz; 
Ch, E,CaaT; 


(Rs, Rio}; 
(Ro, Ri}; 
Ва; 

{ Re, Rr}; 


; (Rs, Ra}; 


Rs; 
(Ras, Ru}; 
Ro; 


(Ras, Ric}; 
{Rs, Rr}; 

{Rio, Ris}; 
{Ri2, Ric}; 


{σι +02) 


70—101 ов i03; 
νὰ 070 νὰ ? ? 
Toin gg, 002), ἦσο; 
La, Ds, uere) ; 12,0; 
00, 103, —109; 

—00,103, —192; 

103,102, — i02; 

wor Гоз, — Го; 
00,00; 00,103, 1023 
00; 90; оаза. 102; 


15311, —S7, 513, 914, —192,0; 
ὙΠ 
(= 

cx ISTE 
zu 

i, l; 

—4, 1; 

/—1,1; 

—1,1; 

Ee du 

103, —00, — 102; 
—103, —00,01; 

—У 103, —00, 01; 


—[-1)9 з, —00,01; 


C-1 WP; 
C-1 WP; 
C-4 DP; 
P-NSx mp} 
P-NSx mR; 
P-NSx mR; 
C-2 DP; 
P-NSs; 
P-NSs; 
C-4 SP; 


L-NSx mR; 
L-NSx mR; 
L-NSs; 
L-NSs; 


1 
1 


4 


2 


4 
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rz; {619002}, {0311000}, {C214 $3), T; Non-Centrosymmetric; with SOC 


Г; (000; Сұ,,С5,Сь,7; 

ΠΟΠ 

Р; (111); Cj, Co: Cay ,Cx T; 
> 44475 31:822 872y Udy! > 

N; (002); Coa,Cov,T ; 

У; ГМ; — Ca,T C22; 

A; TH; CiT Css; 

A; TP; Сз,СәеТ; 

D; МР; С»,,Ё,СъаТ; 

С; HN; Сь,Е,ТСз; 

F; PH; ав T; 


S 
ES. Επ Beblvk lees кы ч: s ab puis pubs seb ee Εν кк, ка; Oe, eb cs o ess ἡ. IN BO ъ м КУ 


i(o1-492) 


ozio GG, atea), ἴσο; C-1 WP; 
20-371 gg, rg. ἶσα; С-1 WP; 
nap 8195729) d G4 DP; 
20—101 σα, (rto), ἴσα; C-1 WP; 
£071, go, 1322) ἦσο; C-1 WP; 
το qos QUE 
1,1,1,1; 

CHIA LLE 

—9/—1,1,1,1; 

Ао, — 20 278, A10, A23; C-2 TP; 
$02,101, —102; C-1 МР; 
1,1; 

—i,1; 

V 1 

(717,1; 

e 1,1; 

—(—1)2/4 1; 

1 —1.1 

—1,1; 

eS 1; 

—i,—1,1; 

i,—1,1; 

—i, —1,1; 

i,—1,1; 

—i,—1,1; 

1—1,—41, 1; 


; (—1)9/5, —1,1; 
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Ге; {5.1000}, (C35,|000), (ca5|0001, 7; Non-Centrosymmetric; with SOC 


T; (000); 
X; (050); 
M; (250); 
В; (155); 


5; ХВ; 


ХМ; 


МВ; 


; St ‚Сэт TE 


; Say σαι Odb; T; 


Ss ‚Сз Tab, T ; Ra; 


© Caz ME 


Сәу ‚Сас SAT; 
σαν, Сэ»; 


C3 σαν; 


04e;7 σας; 
Cos T Co ; 


C2z,0da, S} T; Hs; 


i(o1 +02) 


7075 1,06, 571172), ioa; P-WNLs; 
20—521 ‚ бб, Horton), ἴσα; P-WNLs; 
ο КЫЗ ο Lim sep, 
еа, 101, —102; P-WNLrx; 
— 0322,01, —іс2; P-WNLrx; 
a ,101, —1023 P-WN Lun; 
— 205522 igi, —іс2; P-WNLmR; 
29721, gg, 91592), ic; P-WNLs; 
7071, gg, WF) ἦσο; P-WNLs; 
Га, Is, ΠΕ ‚Ию; DP; 

бсо, іст, — 297272; WNL; 

i, 1; 

—4, 1; 

= 1,4; 

—1,—3; 

i (co — iv/3o2) ,103; WNL; 

1, 1; 

—4, 1; 

125.15 

—4, 1; 

102,401, ma ρα WNL; 
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T£; {51.1000}, {C3,|000}, {аь1000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); Sj.C5,04,7; Ra; 2; 90—401. gg, (1422), ἴσα; P-WNLs; 
Rs; 2: 2071, gg, 91192), ἴσα; P-WNLs; 
Rs; 4; T4,Ts, rutas) cds DP; 0 
X; (101); 54,02,73 Е; 2; 208002, бду, —io2i P-WNLrx; 
Rr: 2; — 2052, ig, --ἶσο; P-WNLrx; 
L; (211); Chaca T; — (Ra,Ra); 2; —00, i03, --ἴσο; P-WNLs; 
Re: 2; 209—302 igs --ἦση; P-WNLrz; 
W; (113); 5 ΤΟ: Р; 1; У—1,1; 
Ra; EC 
Re; fey =, Е 
Rs; 1; —(—1)5/%,1; 
A; TX; Übjit de ST; Rs; 2; ἐσο, i01, — 9772; WNL; т 
A; TL; Сз Cab; Вз; 1; του 
Ra; 1; -1,-%; 
Ro: 2: 90-40302 igs: WNL; π 
У; ΓΣ; Cab, T Coz; Ro; 1; 1,1; 
Ва; 1; —i, Ὁ 
S; XS; Ode, T бас; Ro; 1; z,1; 
Ra; 1; —i, Ὁ 
Z; ХМ;  Cz,T Coz; Ro; 1; 7,1; 
Ra; 1; το Ὁ 
О; IW; Ё,Тоа; Ro; 1; —1,1; 
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Г”; {94.1000}, (C3, 1000}, {саь|000}, 7; Non-Centrosymmetric; with SOC 


Г; (000); Sj.CicaT; Ra; 


(Git); RE 7: 
(111); SiOz Fab; 
(001); Ο2:,σαν.Τ; 
; TN; саь,Т C22; 
Н. а: 
; ГР; Οσα 
; МР; Cox ,Gab; 
HN: Oda, J Cox; 
; PH; E56 


{(σι--σο) 


20—201 ‚св, STATE) ἦσο; P-WNLs; 
20721 ,06, Kagan, ἴσα; P-WNLs; 
Га, T5, ыш ада ОР; 
207171 gg, 91422), Чо; P-WNLs; 
0—21 ,06, ERES. ἴσα; P-WNLs; 
Hg it νο um op, 
euni Oa ut ; P-WNLs; 
σο- um ‚ ов, ena) ; P-WNLs; 
pap estes), рр; 
i02, i01, —402; P-WNLyp ; 
4,1: 

—4, 1; 

; 102,101, — 20-522, WNL; 
= 1,7; 

—1,—; 

: 20—32 ig. WNL; 
102,101; WNL; 

a, 1; 

—4, 1; 

— 1,7; 

—1,—i; 

5 (оо — iV302) , ἴσα; WNL; 


202102.00016v1 


chinaXiv 


SG 218 


978 


Ге; {52,1221}, (051000), {σαν|3 ὁ 3), T; Non-Centrosymmetric; with SOC 


) 


Г; (000; 1 πι σαν, 


X; (050); 


М; (250); 


A; ΤΗ; 


S; XR; 
Z; XM: 


T; МВ; 


Е ИЕ 
+ . 
S3, Cas; T; 


; ο σου σαι ‚баь,Т; 


Санав; 
σαν, Сэ»; 


C3 σαν; 


σαε σας; 


Cox ‚7 Caz ; 


Co; ‚таа SLT; 


(Re, Rz); 
(Fas, Ris}; 
Rs; 


00—101 i(o1t+o2) eee 
V2 166, — oc 102; 
70—191 1(01+о2) ; . 
c ; 26; Ja ‚102; 
i(T1,34T2,3) . 
Га, Г5, V2 , 11 2,0; 
Го, 1-Гз,0 


V2 
co+io2 ; TG 
У s 101, —102; 


9090—1902 ; ; 5 
— Z 001—102 


Ге, Гу, i (—Го,о == іуЗГЗ,з) ‚ Гол, =#12,0; 


(Qo,o,2--Qo,s,3) (Qo,0,2—@o,3,3) 


i 2 Ш i 2 
; 102,101, mier а ; 
i, 1; 
—4, 1; 
— 1,4; 
—1,—; 


ao-iV3e2 pn. 
2 » 103; 


03, —102; 

a, 1; 

—4, 1; 

ἴσα, —401, — 201522; 


‚ Q2, Qo,0,3, —162,1,0; 


P-WNLs; 
P-WNLs; 

DP; 

DP; 0 
P-WNLun; 
P-WNLun; 
DP; 0 
OP; 

WNL; π 
WNL; π 
WNL; π 
WNL; T 
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T7; {55,1545}, {0311000}, {σαν| 1 33}, T; Non-Centrosymmetric; with SOC 


T; (000); SLO oa Ti Ra; 2; 59771, gg, 01422) ἴσος P-WNLa; 
Rs; 2; а ‚бб, --- 102; P-WNLs; 
Rs; 4; T4,Ts, REST ον) , —iV2,0; DP; 0 
X; GOR) врба Reo 2 4 ion, ios PAWN} 
Вт; 2; — 905° „401, —i02; P-WNLrx; 
L; (355); Cauca T; — (Ru, Ва}; 2; 00,00, —i02; а 
(Ha, Во}; 2; оо, --σο, — i02; P-WNLs; 
{Rs, Rs}; 4; 2 (-Гоо — &УЗГо,2) Toa, о; DP; 0 
W; (113); Sh ΤΟ: Ҷо, Re}; 2; У-Тоз, 01; РАМЕ; 
(Ra, Rs}; 2; (-1)°/40s, 01; P-WNLs; 
A; TX; Coy,Ode ST; Rs; 2; ioz, io, — 9772; WNL; π 
A; TL; |— C30; Rs; 1; -1,4; 
Ra; 1 H5 
Re: 2; 00-40302 igg; WNL; т 
У; ГУ; Cab, T Coz; Ro; 1; 1,1; 
Ra; 1; —i, 1; 
S; XS; Ode, T бас; Ro; 1; —ül 
Ra; 1: xz, 15 
Z; XW; Coz,T C22; Ro; 1; 7,1; 
Ra; 1; —i, 1; 
Q; IW; E Tog; (R>, Во}; 2; —00, -ἰσο; WNL; T 
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Ге; {51500}, (C35; |000}, {σαν|} ὁ 3), T; Non-Centrosymmetric; with SOC 


σο--ἶσι t(o, +02) 


Г; (000; 51,,С,саь,7; Ra; 2; ,06, 521 ‚ —102; 
Rs; 2; go св, (1772), ἴσα; 
Rs; 4; Га, Ts, κα ων 
H; (222); Сз.,Огу,Сзл,саь,Т; (Fs, Rz); 4; Το, I7, 2 (Гоо — @МЗГз,з) , Гол, —їГә,о; 
{Ris, Ris}; 8; Sess) а e 
P; (111); Οἱ Ον Ολο) Вы; 1; —i,i,i, 4 —1; 
Ris; 1; —i,i,i, Y—1; 
Rai; 2; 5 (МЗоз + ioo) ‚100,400, Y—101; 
Roar; 3; —¿As, а BUE 
Ros; 3; —iAg, о V-1Ais; 
N; (001); Odb,C2z,7; {Rs, Re}; 2; --σο,ἰσα, —i02; 
{R7, Rs}; 2; σο, -ἰσα, —i02; 
У; ГМ; σαν] Caz; Ro; 1; 7,1; 
Ra; 1; —i, 1; 
A; TH; Cov,caeSiT; Rs; 2; ion, tor, — 20772; 
A; ГР; C3),0a0; Rs; 1; —1,5 
Ra; 1; —1, -7; 
Re; зт 
D; NP; С, ,оаь; Rs; 1; 4,1; 
Re; 1; ¿,—1; 
В, 1; —1,—1; 
Rs; 1; —i, 1; 
G; HN;  oa,T C22; {R2, Ra}; 2; i03, 01; 
Е; РН;  CicasE; Ro; 1; —i, Y-1, 1; 
Rio; 1; -i,- 7-1, 1; 
Ria; 2; 5 (V302 + ioo) , У-Тоз, со; 


P-WNLs; 
P-WNLs; 
DP; 
DP; 
OP; 


P-WNLs; 
TP; 

TP; 
P-WNL; 
P-WNL; 


WNL; 


WNL; 


WNL; 


WNL; 
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Ге; (C+|000), {311000}, (C25]000), {1000}, 7; Centrosymmetric; with SOC 


Г; (000); ее περα 


X; (040); ο νετ 


M; ($40); C#,Co0,1,T; 


R; (111); Ck, Csi Cos,1 T; 


д; ГХ; Clea) 


X; DM;  CoaoIT; 
A; TR; Сз\,саь,ЇТ; 


S; XR; Сео, IT; 
Z; ХМ; Со... IT; 
T; МВ; Cio,IT; 


Ra; 


Rs; 
(Fa, Ra); 


BO МЮ το Oh» ιο το ΝΟ CHO P2 & Oh» ΑΙ к ιο ΑΝ мю 0 Ὁ SS ιο ΑΝ SS ΝΟ dS Ὁ peppy 


co+io2 ; А 
з ›04,05,00, —102; 


со+їсә ; š 
E ‚04, —05,00, —102; 


T3,04-iTo,1 ‚ Гл, Г, Гоо, —Го,2; QCDP; 0 


V2 
<0-102 š М 
ET. ;,04,05, —00, —102; 


cotiag 122 
уз 504: —05, —00, —102; 


πο Po rı, Го, —Го,о, —iLo;3; ОСОР; 0 


V2 
σροῖσο ; ; . 
з 0101,00, —102; 

900—102 ; ; . 
— Ug τσ ;00, —102; 


cod io2 ; ; В 
475,01, —00, —102; 


900—102 ; ч К 

Ja t01, —90, —102; 
σοῖσο ; ; . 
Va? 101,00, —102; 


900—102 ; J š 
— 052 „401,00, --ἴσο; 


co+io2 ; y > 
ν 101, —00, —102; 


900—102 ; T 
75 ‚101, —G0, —1025; 


со+їсә ; К 
moo 04,05,00, —102; 


cod i02 3 £ 
Ja ›04, 05,00, —t02; 


зоо Τι Го Гоо, Гоз; QCDP; 0 


04,05, —00, —102; 


ya 304; 95, —00, —102; 


Dao оа D Го, Doo, йоз; QCDP; 0 


у? 
mi igi, —io2; 
-222 ig1, —ісо; 
102,101, —102; 
— 00,103, —102; 
5 ίσο = iv/302) ,103, --ἰσα; 
102,101, --ἴσοι 
102,101, —102; 
cot? ioi, --ἶσοι 


900—102 ; ч E 
— Ug S015 —102; 


981 
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Ге; {21.1000}, {651000}, {C2,|000}, {1|1 23), T; Centrosymmetric; with SOC 


I; (000); ος ης Ra; 2; 203522 σι, бз, 00, --ἴσο; 
Rs; 2; ToU σα, 05,00, —102; 
Rs; 4; 28377. Гү Го, Too, —iT0,2; QCDP; 0 
Πιο; 2; go сл, об, σο,--ἴσο; 
Ris; 2; cot? σα, 05, —00, —102; 
Ris; 4; ot D, Го, Гоо, 0,2; QCDP; 0 
X; (010); Loz,CT; (Rio, Roo}; 4; Гз,2, Гоз, 19052702, iDa o; DP; 0 
{R21, R22}; 4; T's, T'o,s, — 20039702, —iTs o; DP; 0 
М; (550); Ciss,CosT; — Bis; 4; — 5307731. Ty 5, Tos, —il3,2; DP; 0 
Йй (ЫТу; бу Qh ud Id 4; 72277733. io, ο αρ DP; 0 
Un, R22}; 8; S0107593:3. íQs.0.1, Q1, Qo,3,0; —002,0,0; OP; 0 
A; TX; C aras T; Hs; 2; 201502 io, —i02; 
Вт; 2; — 295422401, -ἶσο; 
У; ГМ; Coa,oz,IT; Rs; 2; 102,101, —102; 
A; ГВ; C31,0ab,1T ; {R3, Ra}; 2; --σο,ἰσα, —i02; 
Re; 2; 5 ίσο — iv/302) «ἶσα, —102; 
5; XR; Oy,Cre IT; 185, Ra); 2; 103,100, --ἴσοι 
ÍRe, Вт}; 2; 103, —100, --ἰσα; 
Z; XM; oy CazlT; {Rs, Rs}; 2; 103,100, --ἰσα; 
Ute, Вт}; 2; ἴσα, -ἰσο, —i02; 
T; МВ; Св IT; Hs; 2; 20 σαι —i02; 
Вт; 2; 21279, —03, -ἴσο; 
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Ге; (5,233), (051000), {С ὁ 33, {1000}, 7; Centrosymmetric; with SOC 


; . œ+ б- : i ; 
L; (000); Cr, Cs C2 LT; Ra; 2; 203522 04,05,00, --ἴσοι 
А Т σρ-Εἰσα А 
Rs; 2; Và 04, —05,00, —102; 
Я . Fs,otiUo, 7 
Ra; 4; Va ‚ Гл, Гә, Го,о, —2Го,2; QCDP; 0 
: . Go+io: : 
Ras; 2; 7, 04,05, —00, —i02; 
š š со+іс2 ; 
Ris; 2; V3 2,04, —05, —00, — 102; 
3 , Lsociloi | 
| Rie; 4; — z ΓΙ T2, Foo, —Й 0,2; QCDP; 0 
X; (050); σσ : Р , Гз,0-#Гз,1 | | 
(02 ); Сауоае,Озе,Т; Рао; 4; ——m Γιο, Dos; —il3,2; DP; 0 
. (110). C+ | 10; 
M; (5 50); Cr Ch dT; Re; 2; ο 1101; 00, -ἴσο; 
; . n 90-192 ; ο. 
Вт; 2; V2 » 101,00, —102; 
. созо» j ; 
Ris; 2: з oi, 00, —102; 
Ria; 2; τ. 101, —00, —102; 
2 1 3 $ , 
a а ае ae А E3,0—iU3,3 „ ; ; 
Е; p 3); ον ο ο μμ 4; 29225, iToa Γα, iP2o,—41o2; DP; 
. Q. Qoa,0-iQs,,3 ; 2 
Ui, R22}; 8; PPS, iQ3,0,1, Q1, Qo,3,0, —iQ2,0,0; OP; 
> ç + Š i . . 
Δ; TX; Ciya IT; Re; 2; 0422 dg, —ісэ; 
А y 60—02 ; — 
R7; 2; = 72 ,101,—102; 
>; ГМ; C2q,021T; Rs; 2; 102,101, —1023 
A; TR; ση»σαν17Τ; {R3, Ra}; 2; --σο, ἴσα, —102; 
Re; 2; 4 (со —iV302) , ios, —io2; 
5; XR; Coc,oy,cIT; {Rs, Re}; 2; 100,103, —io2; 
{R7, Rs}; 2; —io0,—i03,—i02; 
Z; XM;  CosIT; Rs; 2; io2,io1, --ἰση; 
: н + я i ; ; 
T; МВ; σε ΕΤ Ris; 2; — 20722 401,00, -ἰσο; 
" . gpi ; ч 
Ria; 2; 0-72 101, 00, —172; 
V2 
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Ге; (5,233), (051/000), (Co +11}, {11444}, 7; Centrosymmetric; with SOC 


I; (000); ος ΗΕ Ra; 2; 203522 04,05,00, --ἴσοι 
Rs; 2; 205222 σα, 05,00, —109; 
Rs; 4; oto D, Го, Го, —Йо,; QCDP; 0 
Πιο; 2; cot 04,05, со, --ἴσο; 
Tas; 2; 205522 σα, 05, —00, —102; 
Rie; 4; oto гу Го, Too, -ἴΓοα; QCDP; 0 
X; (010); OF soars: В; 4; 50031 Гу з,1Гоз,-1Гз2; DP; 
М; ($40); Cio..CosT; Во; 4; — 550-881 D; 2, ios, —iTa; DP; 
R; (255) ιο Cun 5T; Ra; 2; 205422, 04, 05,09, —ісо; 
Rs; 2; Der o4, 05,00, —102; 
Rs; 4; $2042 D, Го, Го, Гог; QCDP; 0 
Πιο; 2; 205222 σα, σα, 00, —102; 
Tas; 2; 202222004, 05, —00, —102; 
Rie; 4; 7591704. T, Го, Too, Я о,2; ОСОР; 0 
д; ГХ; Сет: Hs; 2; газа 491, —1юэ; 
Ry; 2; — 20-572, ἴσι, i2; 
>; DM; C2q,02,1T ; Rs; 2; 102,101, —102; 
A; ГВ; ση»σαν17Τ; (Fs, Ra}; 2; --σο,ἰσα, —i02; 
Re; 2; 5 (со — ἰγ΄3σα) «ἶσα, —102; 
5; XR; Сае,С2е,1Т; Ro; 2; 103, —i01, --ἴσοι 
2; ХМ; oy,Cox,IT; {Rs, Rs}; 2; 103,100, —102; 
(Ro, Вт}; 2; ἰσα, --ἶσο, —102; 
T; МВ; Cy,oyJT; Hs; 2; =a, --σᾳ, -ἶσα; 
R7; 2: 003321) — cs, —ісо; 
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T£; {641000}, {03,1000}, {С>1000}, {1000}, T; Centrosymmetric; with SOC 


Г; (000); Ci.C3.CoLT; Ва; 


L; (222); C3 ,Cow,LT; 


W; 419: 8,07. 
A; TX; C esl; 
А; Πα бют, 
Xs dps C2a,02,1T |; 
S; XS; Сео, IT; 


Z; XW; Сов. 
Q; LW; Cap IT; 


Вт; 

Tas; 

Ria; 

(Has, Ra}; 
Re; 

{ Кө, Rio}; 
Ras; 

Re; 

В; 


THT σι, σο;σο, —i2; 

20602 σα, 05,00, —102; 
о. Гу, Га, Doo Йо; QCDP; 0 
205272 g4, 05, —00, —io2; 

0672 σα, 05, —00, —102; 

ROT Τὴ, Га, Too, —iTo;; QCDP; 0 
E, um ,101,00, —102; 

σ 


—i02 ; y а 
72972 5101,00; —102; 


co+io2 ; σος 
ΝΡ Í| 201, —00, —102; 


90—02 ; ; . 
“5 2,101, —00, —i02; 


—00, ἴσα, 00, —102; 

1 d > М 

5 (оо — #302) ‚103, 00, —io2; 
--σο, ἴσα, --σο, —102; 

1 d 5 ; 

5 (оо — iV302) , ἴσα, --σο, —io2; 


co+io2 ; 2 * 
ΝΡ ;101, —102; 


90—02 ; d š 
— Z 01, —102; 


co+io2 ; У š 
V2 Í| 201, —102; 


σο--ἱσο ; ч é 
— wa 101, —102; 


— 090,103, —102; 
4 (оо — #302) ‚103, —io2; 
102,101, —102; 
102,101, —102; 
102,101, --ἴσα; 


ἶσα, —102; 
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SG 226 


202102.00016v1 


chinaXiv 


T7; (CL|000), (C5; |000), {Ο»υ|000}, (7|1 2 1), 7; Centrosymmetric; with SOC 


L; (000); СЕ,Си,Оъь 1,7; Ra; 2; πο ο 04,05, 00, --ἴσο: 
Rs; pr 205222004, 05,00, —102; 
Rs; 4; 228172 D, Го, Го, —Йо,; QCDP; 0 
Rie; 2; cot? 04,05, 00; 1023 
Ris; 2: TOUR σα, σ5,--σο,--ἴσοι 
Re 4; 8174. T1, Го, Гоо, -ἴΓορ; QCDP; 0 
X; (303); Cota LT; Re; 2; 203502 101,00, --ἴσα; 
Вт; 2: — 9972491, 00, --ἴσο] 
Ras; 2; cot? ἦσι, со, — i02; 
Бла; 2; 20—502, ion, 00, --ἰσα; 
L; (555); Оз Cn LT; {Rio, Rio]; 4; —Po,o, Го,з, Гол, Toa; СОР; 0 
{Вут, Ris}; 4; Tao-iVSUss qp. Гоз, —iLa,; DP; 
W; (113); 9; CogIT; (He Rr}; 4; 390732 Do, iD; DP; 
A; TX; Ch Mall Re; 2; 201502 i1, —i02; 
R7; 2; — 20—522, ἴσι, —іс2; 
A; TL; C3 Cav AT ; {R3, Ra}; 2; --σο, ἴσα, —io2; 
Re; 2; i (оо = iv/302) ,103, —102; 
>; DM C2a,02,1T ; Rs; 2; 102,101, —102; 
5; XS; Cac,oy IT; Rs; 2; σα, --ἴσι, — i05; 
Z; ХМ; Сәь,о:,1Т; Rs; 2; i02, --ἴσι, —102; 
Q; LW; Coz IT; {R2, R>); 2; ἴσο, —102; 
{ Ва, Ra}; 2; --ἶσο, --ἴσοι 
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SG 227 


T5 {Ст}, 011000), {Cala 1 1}» {11 


Г; 


(000); CL,C; Co, ГУТ; Ва; 


= ΙΧ: 


ГІ; 
ΓΣ; 
XS; 


XW; 


LW; 


); Of ο πε 
); Cx Co, T; 


ης μα. 
C31 ,0a0,1T; 
C2a,02,1T; 
Ode,OyAT ; 


oy oz IT; 


Cop ,E,IT; 


Rs; 

Rs; 

Rig; 

Ваз; 

Rie; 

Rig; 

(Rs, Ra}; 
Re; 

Uto; Rio}; 
Rio; 

(Fas, Ris}; 
{Ris, Πιο}; 
Fio; 

Re; 


Rs; 

Ro; 

{Rs, Rr}; 

{ Re, Rs}; 
{Rio, Ris}; 


|, T; Centrosymmetric; with SOC 


το 2. 94, 05, 00, 102; 

205222004, 05, 00, —102; 
о, Гу, Го, Too,—iloo; ОСОР; 
20122 σα, 05, —00, --ἴσοι 

κοντὰ σα, σε, —00, —102; 
оо, Гу, T2, Too, –1Гоз; ОСОР; 
— 550-084 Dij Τομ, 1,2; DP; 


-σο; ἴσα, σο, —102; 

1. š В TN 
$ (оо — 1/303) , ἶσα, со, --ἴσα; 
--σο, ἴσα, --σο, —103; 


i (co — ἰγ΄3σα) ,103, --σο, —102; 


; --Ίσο, Y —103, --ἰσο; 


V —10o, V —103, —iG2; 
(-1)°/402, Тоз, —io2; 


со Ніс. ; ER 
туза = ,101,—102; 


со їс: . . 
-2 οἶσι,- ἴσοι 


—00,103, --ἴσο; 

Αν ανα, 103, —109; 
102,101, —102; 

103, —101, —102; 
103, 03, —102; 

103, —03, —102; 


—103, --σο, —102; 


0 


0 
0 
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TE; (C1, 111), {031000}, {Сы 111}, {7/232}, T; Centrosymmetric; with SOC 


I; (000); Ct C3 Cos, Г.Т; Ra; 2; cot? 94, 05, 00, 102; 
Rs; 2; 205222004, 05,00, —102; 
Rs; 4; 228172 D, Го, Го, —Йо,; QCDP; 0 
Πιο; 2: cot? 04, 05, со, —i02; 
Ris; 2; κοντὰ σα, 05, —00, —102; 
Ric; 4; 0401 T1, Го, Гоо, -ἴΓορ; СРР; 0 
X; (202); Of ο πε Rig; 4; — 550-084 T] 2, (Гоз, iaa; DP; 0 
L; (511); Cá,C»L7; {Кь, Rio}; 4; —Го,о, Го,з, Doi, —Гэ,1; CDP; 0 
(Riz, Ris}; 4; νεα ο ως DP; 0 
W; (113); 8+ ,о,17; (Fas, Rie}; 2; У-Тоз, /—1оз, –ісо; 
{Ria, Ris}; 2; У-Тоз, -У-Тоз, — i02; 
(Roo, Roo}; 4; (71) Του, V/.—1Tos,—T21; рр; 0 
А; TX; Choz "κε Hs; 2; 70772 ig, ἴσο; 
R7; 2: -2 i0, —102; 
А; TL; C31 ,0a0,1T; {R3, Ва}; 2; —00, 103, —io2; 
Re; 2; ὁ (со — iV802) , ἴσα, --ἶσο; 
Σ; ΓΣ; Coa,0 IT; Rs; 2; 102,101, —102; 
S; XS; Ode,0y,1T ; Во; 2; —103, τσι, —102; 
Z; ХМ; oy,02,1T; {Rs, Rr}; 2; 03, —0з, — σοι 
{Re, Rs}; 2; —103, σα, —i02; 
Q; LW; Csy,E,IT; (Fio, Rio}; 2; --ἶσο, --σο, --ἴσο: 


{Ria, Ria}; 2; 100, —00, —i02; 


989 
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Го; {041000}, (C3, 1000}, {С-ь| 000}, {71000}, 7; Centrosymmetric; with SOC 


Г; (000); Ci,C5,C21,7; Ra; 2; 29772. 04,05, 00, —i02; 
Rs; 2; cot? σα, 05,00, —102; 
Ев; 4; 381794 D, Го, Гоо, Гоз; QCDP; 0 
Ras; 2: 205422 ga, gs, со, —103; 
Вз; 2; 20622 ga, 05, —00, —102; 
Rio; 4; to Τη, Го, Too, —ilo,2; ОСОР; 0 
Н, (iln. CH, σι ΟΙ ΤΙ; Ва; 2; 204502 ош, 05, 00, --ἴσοι 
Rs; 2: πο o4, 05,00, —102; 
Rs; 4; Taoto, D, T2, To o, —iTo a; QCDP; 0 
Πιο; 2: 205422, ол, gs, 00, —102; 
Вз; 2; Л 05, —00, —102; 
Rie; 4; 7891704. T, Ta, Гоо, —iTo; ОСОР; 0 
Р; (444); Soy ca T; Ва; 2; 20-49106, PEN ἴσο; 
Rs; 2; — 207191, gg, 192) Lig, 
Rs; 4: Τ Dy бзана) urs ΡΡ: 
8) ; Га, Г, v , iD 2,0; i 0 
N; (002); Coa,Cob, I T; Rs; 2: 102,101,00, —102; 
Rao; 2; 102,101, —00, — 102; 
>; ΓΝ; Coa,0z,IT; Rs; 2; 402,101, --ἴσο; 
д; ГН; ФИ IT; Hs; 2: μα 
Ry; 2; — 295422 ἰσι, -ἶσο; 
A; ГР; C3i,0ab,IT ; (Ha, Ra}; 2; --σο, i03, —i02; 
Re; 2: i (оо = iv/302) ,103, — 102; 
D; NP; C22z,0av,1T; Rs; 2; 402,101, —i02; 
G НМ; Co,caa,l T; Rs; 2; 402,101, --ἴσο; 
F; РН; С саат; {Вз, Ra}; 2; —00,i03, —i02; 
Re; 25 i ίσο = iv/302) ,103, — 102; 
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SG 230 


Ге; {61005}, {0311000}, {C214 44}, {11000}, 7; Centrosymmetric; with SOC 


T; (000); σοι Ca, Г.Т; Ra; 2; 203522 σι, 75, 00, --ἴσοι 
Rs; 2; 205222 σα, 05,00, —102; 
Rs; 4; ол Ti T, Год, —iTo2; QCDP; 0 
Rao; 2: 205222 σα, 05; 00, —102; 
Ras; 2; 205522 σα, 05, —00, —102; 
Rie; 4, Sotto. рү T5, Too, —iTo; QCDP; 0 
H; (111); CE Oy Oh IT; dw 4; 529733. ¿Toa Ta, Го, --ἴΓοι DP; 0 
{Β2ι, R22}; 8; Чоло за iQ3 0,1, Qu, Qo,3,0; —iQ2,0,0; OP; 0 
P; (111); СЪ, Оу, Cos, St IT; { Ват, Ris}; 2; —ioo, ἴσο, ἴσο, — Y —103, —402; 
Rai; 2; Seg timo iog, igo, (-1}1σι, -ἰσα; 
{ Кот, Ros}; 6; 195, Во НВ, ο Бы дры SP; 
N; (003); cascaa,l,T; {Ris, Ria}; 4; Гол, iPa,0, Го,з, —i2,0; DP; 
>; ΓΝ; Coa,0z,IT; Rs; 2; 102,101, —102; 
A; TH; C east; Re; 2; oF? іст, —io2; 
Ry 2; — 20—422, io, —ісо; 
A; ГР; C3 ,0a0,1T; {R3, Ra}; 2; --σο,ἰσα, —102; 
Re; 2: i ίσο — iv/3o3) ,103, --ἶσο; 
D; NP; C2z,0av,1T; {Η5, Re}; 2; 100,03, —i09; 
IR, Rs}; 2; --ἴσο, -σα, -ἰσα; 
G HN; Co,Gaa, T; {Η5, Re}; 2; 190,103, —192; 
IR, Rs}; 2; --ἴσο, -ἰσα, --ἴσο; 
Е; РН; «Οσα E, IT; (Ro, Rio}; 2; --ἶσο, Y— Тоз, со, —¿G2; 
To; 2; 5 (V302 + ioo) , У-Тоз, 00, --σο; 
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B. The accidental degeneracies on high-symmetry line 
1. Notes to Sec. 58 В 


(i) For each table in Sec. 58 В, the first line presents the SG number. 

(ii) Below the first line, the columns from left to right (separated by the semicolons) are the high-symmetry 
momentum k, the location of k, the generating elements of the little group at k (only point-group operators are 
presented and a full expression of each generating element can be found in Sec. 55), the two distinct coreps (separated 
by the comma) of the bands forming the accidental degeneracy, the degeneracy of the accidental degeneracy, the matrix 
representations of the generating elements, the species and the topological charge of the accidental degeneracy. 

(iii) We do not list the type II MSGs that do not exhibit symmetry-protected accidental degeneracies on high- 
symmetry line. 


2. SG 1-10 
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SG 3 


Accidental degeneracies on high symmetry line 


А; TZ; C22; {Ro}, (Ra) ; 2; ios; C-1 WP; 
V; BD; C22; (Fo) , (Fa) ; 2; ἴσα; С-1 WP; 
W; УС; Coz; {Ro}, {Ва}; 2; ios; C-1 WP; 
U; AE; C22; (Ho) , (Ha) ; 2; ios; C-1 WP; 


πι. πὶ πι = 


SG 4 


Accidental degeneracies on high symmetry line 


A; TZ; C22; (Ra) , (Ra) ; 2; ἴσα; C-1 WP; 
У; BD; C22; (Ro) , (R4) ; 2; ios; C-1 WP; 
W; УС; Coz; (Ro) , (Ra) ; 2; ἴσα; C-1 WP; 
U; AE; C22; (Rol , (R4) ; 2; ἴσο; C-1 WP; 


ыы 


SG 5 


Accidental degeneracies on high symmetry line 


А; PZ; C22; (R2) , (Fa) ; 2; 103; C-1 WP; 1 
U; AM; Coz; (Ha) , (R4) ; 2; ἴσα, C-1 WP; 1 


995 


3. SG 11-20 


SG 13 


Accidental degeneracies on high symmetry line 


V; BD; Cos; IT; (Fo, R2) , (Ra, Ra}; 4; 1Гз,о, —iTo,2; ОР; 0 
U; AE; Cox IT; (Fo, R2) , (Ra, Ra}; 4; 1Γ3,0, —iLo,2; DP; 0 


SG 14 


Accidental degeneracies on high symmetry line 


У; BD; Co; IT; (Ha, Πο}, (Ra, Ra}; 4; Тз,о, —Го,2; DP; 0 
U; AE; Co; IT; (Ha, Πο}, (Ra, Ra}; 4; Тз,о, —Го,2; DP; 0 


SG 15 
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Accidental degeneracies on high symmetry line 


U; AM; Coz, IT; {Π2, Бо} , (Fa, Ra}; 4; 1Γ3,0, —iL'o,2; DP; 0 


SG 16 


Accidental degeneracies on high symmetry line 


° 


SR; Co4,7 Cox; {Ro}, {Ra}; 
XU; C2z,7 Cox; {Ro}, {Ra}; 


103,00; С-1 WP; 
103,00; C-1 WP; 


A; ГУ; Co,,7 Cox; {В2} , (R4) ; 2; 103, со; C-1 WP; 1 
D; XS; Coy,T Cos; {R2}, (RA) ; 2; 403,00; C-1 WP; 1 
P; UR; Co,,7 Cos; {Ro}, {Ra}; 2; io3,00; C-1 WP; 1 
В; ZT; Coy,T Cos; {Π2}, {Βα}; 2; 403,00; C-1 WP; 1 
У; DX; Car,7 Caz; {R2}, {Ra}; 2; 105,00; C-1 WP; 1 
C; YS; Сэ» Cos; {Вә}, {Ra}; 2; 403,00; C-1 WP; 1 
E; TR; Cox,7 Cos; {Ro}, {Ra}; 2; io3,00; C-1 WP; 1 
А; ZU; СТ Cos; {Ro}, {Ra}; 2; 403,00; C-1 WP; 1 
A; TZ; Coz,T Cos; (Ro) , (R4) ; 2; ἶσα,σο; C-1 WP; 1 
H; YT; Coz/TCos; {Вә}, (RA) ; 2; ісз, со; C-1 WP; 1 

2: 1 

2: 1 


Q 
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SG 17 


Accidental degeneracies on high symmetry line 


A; ГУ; Co,,7 Cos; {Ro}, {Ra}; 
D; XS; Coy,T Cos; {Ro}, {Ra}; 
У; DX; Car,7 Caz; {Ro}, {Ra}; 
C; YS; Сы, Caz; {Ro}, {Ra}; 
A; ΓΖ; Co2z,T Cos; {Ro}, {Ra}; 
H; YT; Cs; Τομή (Rak {R4}; 
Q; SR; C2z,T С»; (Ro) , {Βα}; 
G; XU; ο. Л Cos; (Ro) , (Fa) ; 


103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 


= кык πι πι πι πι πι н 


SG 18 


Accidental degeneracies on high symmetry line 


A; ГУ; Coy, T Cos; {Вә}, {Ra}; 2; 103,00; C-1 WP; 1 
B; ZT; Сэ Л Cos; {Вә}, (Ra) ; 2; 103,00; C-1 WP; 1 
У; DX; Cos,7 Caz; {Ro}, {Ra}; 2; 103, 00; C-1 WP; 1 
A; ZU; Cos,7 C22; {Вә}, (Ra) ; 2; 103, со; C-1 WP; 1 
A; ΓΖ; Co, Τό (R3) {Ra}; 2; 103, 00; C-1 WP; 1 
Q; SR; C2z,7 Cos; (Ro, В2} , (Ra, Ra}; 4; Тзо, -Й`о2; C-2 DP; 2 


SG 19 


Accidental degeneracies on high symmetry line 


A; ГУ; Co,,7 Cre; (Ro) , (Ra) ; 2; 103,00; C-1 WP; 1 
P; UR; Co, ЕТ Cos; (Rs, Rs) , (Rz, Rz] ; 4; —Гз,о, Гоо, —iLo,2; C-2 DP; 2 
X; DX; Cos7 C2; {ΒΠ2},{Βι}; 2; 103,003 C-1 WP; 1 
E; TR; Coz,E,T C22; (Rs, Rs) , (Rz, Вт}; 4; —Гз,о, Гоо, —iLo,2; С-2 DP; 2 
A; ΓΖ; C2z,TCre; {Ro},{Ra}; 2; 103,00; C-1 WP; 1 
Q; SR; Co4,E,T Cos; (Rs, Rs} ,{R7, R7}; 4; Изо, —Do,o,—iLoo; C-2 DP; 2 


SG 20 


Accidental degeneracies on high symmetry line 


A; TZ; Coz/TCos; {Ro}, (Ra) ; 
Н; УТ; Coss, T Cox; {Ro}, {Ra}; 
D; SR; Coz; {R2} , {Ra}; 
У; ГУ; Cs,,T Cos; {R2}, {Ra}; 
A; TA; Cay,7 Cox; {Ro}, {Ra}; 
Е; YF; СТС; {Ro}, {Ra}; 
С; УС; Сәь,Т Coz; {R2}, {Ra}; 


ios, oo; C-1 WP; 
103,00; C-1 WP; 
i73; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 


= πὶ πι πι πι πι πι 
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4. SG 21-30 

SG 21 

Accidental degeneracies on high symmetry line 

A; ΓΖ; C»4,7 Cos; (Ro) , {R4}; 2; 103,00; C-1 WP; 1 
H; YT; Co;,T Cos; (Ro) , (R4) ; 2; 103,00; C-1 WP; 1 
D; SR; C»; {R2}, (Fa) ; 2; ios; C-1 WP; 1 
А; ZT; Сэ, Л C22; (Ro) , (R4) ; 2; 103,00; C-1 WP; 1 
X; ГУ; Cax,7 Coz; (Ro) , (R4) ; 2; ісз, со; C-1 WP; 1 
A; ГА; Co,,7 Cox; (Ro) , (Ra) ; 2; 103,00; C-1 WP; 1 
В; ZB; C»,,7 Cox; (Ro) , (R4) ; 2; 103, 00; C-1 WP; 1 
G; TG; Сэу,Т Cox; (Ro) , (Ra) ; 2; 403, со; C-1 WP; 1 
Е; YF; C»,,7 Cox; (Rol , (R4) ; 2; 103, со; C-1 WP; 1 
E; TE; Сэь,Т C22; (R2) , (Ra) ; 2; 103,00; C-1 WP; 1 
C; УС; Co,,T C22; (Ro) , (R4) ; 2; 103, 00; C-1 WP; 1 
SG 22 


Accidental degeneracies on high symmetry line 


A; PZ/TA; Co, 7 Cos; (Ro) , (R4) ; 2; 403, со; C-1 WP; 1 
G; XG/XY; Co4,T Cos; {R2}, (R4) ; 2; 1оз, 00; C-1 WP; 1 
H; YH/YX; C24, T Cos; (R21, (R4) ; 2; 103,00; C-1 WP; 1 
Q; ZQ; Coz,T Cox; (Ra) , {R4}; 2; 103,090; C-1 WP; 1 
У; ГХ/ГУ; Cos/T C22; {R2}, {Ва}; 2; 03,00; C-1 WP; 1 
C; YC/YZ; Cos,T Cos; {R2}, (R4) ; 2; їоз, оо; C-1 WP; 1 
А; ZA/ZY; СТ Cos; (H2) , (F4) ; 2; i03,00; C-1 WP; 1 
U; XU; Cox,T Coz; (R3) , (R4) ; 2; i03,00; C-1 WP; 1 
A; ГУ/ГА; Coy,T Cox; {Πο}, (Ra) ; 2; ἶσα,σο; C-1 WP; 1 
D; XD/XZ; С>„Т Cos; {Πο}, (R4) ; 2; i03,00; C-1 WP; 1 
B; ZB/ZX; Coy/T Cos; {Ro}, (R4) ; 2; 103,00; C-1 WP; 1 
В; YR; C2y,7 Cox; {R2}, (R4) ; 2; io3, oo; C-1 WP; 1 


996 


SG 23 


Accidental degeneracies on high symmetry line 


Л; ГА/ГХ; Co, T Cos; {В2},{Ва}; 2; 403,00; C-1 WP; 1 
G; XG; C»z,T Cos; {R2}, {R4}; 2; 103, 00; C-1 WP; 1 
Р; TW; Οος; {R2}, (F4) ; 2; ica; C-1 WP; 1 
X; ГУ/ГХ; Сә, ТС; {Во}, (R4) ; 2; юз, во; C-1 WP; 1 
Е; ХЕ; Cre,T Caz; {R2}, {R4}; 2; 103,09; C-1 WP; 1 
D; SW; Cox; {R2}, {R4}; 2; ἴσα; C-1 WP; 1 
A; ГА/ГХ; Co,,T Cos; {Вә}, {R4}; 2; 03,00; C-1 WP; 1 
U; XU; Cay, T Cos; {R2}, {R4}; 2; 103,00; C-1 WP; 1 
Q; RW; Coy; {R2}, {R4}; 2; 1033 С-1 WP; 1 
SG 24 
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Accidental degeneracies on high symmetry line 


A; TA/TX; C2z,7 Car; {Ro}, {Ва}; 2; юз, 00; C-1 WP; 1 
G; XG; Caz,T Cas; {Ro}, {R4}; 2; 103,005; C-1 WP; 1 
P; TW; Сэг,Е; {Rs}, {Ат}; 2; ἰσα, —во; C-1 WP; 1 
У; ГУ/ГХ; Coz, T Cos; {R2}, (Ha) ; 2; 403,00; C-1 WP; 1 
Е; ХЕ; Cas,T Caz; (Ra) , (Ra) ; 2; 403,00; C-1 WP; 1 
D; SW; Ca, ,E; {Rs}, (Rz) ; 2; ἰσα, —00; C-1 WP; 1 
A; ГА/ГХ; Co,7 Cos; {R2}, {R4}; 2; юз, 00; C-1 МР; 1 
U; XU; Cay, T Cos; {R2}, (R4) ; 2; 03,095; C-1 WP; 1 
Q; RW; Coy, E; {Rs}, {Вт}; 2; 03, ^09; C-1 WP; 1 
SG 25 


Accidental degeneracies on high symmetry line 


A; ГУ; 05,7 Сәг; {Вә}, {Βα}; 2; ἴσα, со; P-WNL; 
D; XS; 05,7 Сәг; {Вә}, (RA) ; 2; ἴσα, со; P-WNL; 
P; UR; 95,7 C22; {Вә}, {Βα}; 2; ἴσα, со; P-WNL; 
B; ZT; 95,7 Coz; {Вә}, {Βα}; 2; ἴσα, со; P-WNL; 
У; PX; σι σα (Rs {Га}; 2; ἴσα,σο; P-WNL; 
C; YS; συ σα {Ro},{Ra}; 2; ἴσα, со; P-WNL; 
E; TR; συ σα; {Вә}, {84}; 2; ἴσα, со; P-WNL; 
А; ZU; συ σα; {Ro},{Ra}; 2; io3,00; P-WNL; 


997 


SG 26 


Accidental degeneracies on high symmetry line 


A; ГУ; 05,7 Coz; {Ro}, {Ra}; 2; 103,00; P-WNL; 
D; ХЗ; σε Coz; {Ro}, {Ra}; 2; 103,00; P-WNL; 
P; UR; σι Τζος: (Ha, Ro}, (Ra, Ra}; 4; Тз,о, —iLo,2; DP; 
В; ZT; 02,7 C22; (Ho, Ro}, (Ra, Ra}; 4; iUs,o, -ἴΓο»; ОР; 
X; DX; σι σα; {Ro}, {Ra}; 2; 103,00; P-WNL; 
C; YS; συ Tos; {R2},{R4}; 2; i03, 00; P-WNL; 


SG 27 
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Accidental degeneracies on high symmetry line 


A; ГУ; 05,7 C22; {R2}, {R4}; 2; ἴσα, σο; P-WNL; 
D; XS; ox,T C22; {R2}, {R4}; 2; ἴσα, σο; P-WNL; 
У; ГХ; oy, σα; {R2}, {R4}; 2; io3,00; P-WNL; 
C; YS; oy, σα; {Вә}, {R4}; 2; 3,00; P-WNL; 


SG 28 
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Accidental degeneracies on high symmetry line 


А; ГУ; os,T Сәг; {R2}, {R4}; 2; ἴσα, 00; P-WNL; 
D; XS; os,T C22; {Ro}, {Ra}; 2; ἴσα, 00; P-WNL; 
P; UR; ox,T Сәг; {R2}, {Πα}; 2; ἴσα, 00; P-WNL; 
В; ZT; 02,7 Caz; (R3) , {Πα}; 2; ἴσα, 00; P-WNL; 
X; DX; σι oz; {Ro},{Ra}; 2; ἴσα, σο; P-WNL; 
А; ZU; ey Tos; (Ha), (Ra) ; 2; ἴσα, 00; P-WNL; 
Н; УТ; Co40y; {Rs},{Re}; 2; —ісо,ісз;  P-WNLs; 
{Rs}, {R7}; 2; —io3,i03;  P-WNL; 
{Rs}, {Rs}; 2; —io3, ioo;  P-WNL; 
{Re}, {R7}; 2; —io3, —ioo; P-WNL; 
{Re}, {Rs}; 2; —io3, —io3; P-WNL; 
{R7}, {Rs}; 2; ἴσο, —io3; P-WNLs; 
Q; SR; Cozc0y; {А5}, {Re}; 2; -ἰσο,ἴσα; P-WNLs; 
{Rs}, {R7}; 2; —io3,i03; P-WNL; 
{Rs}, {Rs}; 2; —io3, ioo; P-WNL; 
{Re}, {R7}; 2; —io3, -ἰσο; P-WNL; 
{Re}, {Rs}; 2; --ἶσα,--ἶσα; P-WNL; 
{R7}, {Rs}; 2; ioo, -ἰσα; P-WNLs; 
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SG 29 


Accidental degeneracies on high symmetry line 


A; ГУ; о,,7 Caz; {Ro}, {Ra}; 2; 103,00; P-WNL; 

D; XS; σαν Cae; {Ro}, {Ra}; 2; 103,00; P-WNL; 

P; UR; о,,7 C22; (Ho, R2) , (Fa, Ra}; 4; Изо, —iLo,2; DP; 

В; ZT; 95,7 Cos; (Ho, R2) , (Ra, Ва}; 4; 4Гз,о, -1Γο,2; ОР; 

X; DX; oy ox; {Ro},{Ra}; 2; 103,003 P-WNL; 

E; TR; σι, σα í(Rə R2},{R4, Ва}; 4; Изо, —iTo,2; ОР; 0 

Н; УТ; Co40y; (H5), {Πο}; 2; --ἰσο, ἶσα; P-WNLs; 
{Rs}, {Вт}; 2; —103, ἴσα; P-WNL; 
{Rs}, {Rs}; 2; —103,100; P-WNL; 
{Re}, {R7}; 2; --σα, -ἴσο; P-WNL; 
{Re}, {Rs}; 2; —i03, —4103; P-WNL; 
{R7}, {Rs}; 2; ἦσο, —io3; P-WNLs; 

Q; SR; C22,0y; {Rs}, {Πο}; 2; --ἰσο, i03; P-WNLs; 
{Rs}, {Вт}; 2; —103, ἴσα; P-WNL; 
{Rs}, {Rs}; 2; —i03, ἴσο; P-WNL; 
{Re}, {R7}; 2; --σα, —100; P-WNL; 
{Re}, {Rs}; 2; —i03, —103; P-WNL; 
{R7}, {Rs}; 2; 100, —io3; P-WNLs; 

SG 30 


Accidental degeneracies on high symmetry line 


A; ГУ; oxT Caz; (Rol {Ra}; 2; 103,00; P-WNL; 
D; XS; os,T Caz; {Ro}, {Ra}; 2; ios, 00; P-WNL; 
У; PX; σι Τσο {Ro}, {Ra}; 2; ἴσα, σο; P-WNL; 
Е; TR; συ σε; {Ro}, {Ra}; 2; ios, 00; P-WNL; 
Н; УТ; Co0y; {Rs}, {Ro}; 2; —ioo,io3;  P-WNLs; 
{Rs}, {R7}; 2; --ἰσα, ἴσα; P-WNL; 
{Rs}, {Rs}; 2; —io3, ioo; P-WNL; 
(Re) , {R7}; 2; —юз, —ioo; P-WNL; 
{Re}, {Rs}; 2; —i03, —io3; P-WNL; 
{R7}, {Πο}; 2; ἰσο, —io3; P-WNLs; 
Q; SR; Со:,7у {Rs}, {Re}; 2; —ioo,i03; P-WNLs; 
{Rs}, {R7}; 2; --ἰσειίσε; P-WNL; 
{Rs}, {Rs}; 2; —io3, ioo; P-WNL; 
(Re) , {R7}; 2; —io3, —ioo; P-WNL; 
{Re}, {Rs}; 2; —i03, —io3; P-WNL; 
{R7}, {Rs}; 2; ἴσο, —io3; P-WNLs; 
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5. SG 31-40 


SG 31 


Accidental degeneracies оп high symmetry line 


A; ГУ; o2,7C2z; (R3) , {Πα}; 
D; XS; σα, Caz; (Rol , (Ra) ; 
X; DX; σι Τσο {Ro},{Ra}; 
A; ZU; ey, Tos; (Hao, Ro) (Ra Ra}; 


; 103,00; P-WNL; 
; 103,00; P-WNL; 
; 103,00; P-WNL; 
; 03,0, Ίος ОР; 0 


Н; УТ; Co40y; {Rs},{Re}; ; ἴσο, 103; P-WNLs; 
{Rs}, {R7}; ; —i03, 103; P-WNL; 
{Rs}, {Rs}; ; —i03, ἴσο; P-WNL; 
{Re}, {Rs}; ; —10з, —10з; P-WNL; 
{R7}, {Rs}; ; 100, --ἰσα; P-WNLs; 
Q; SR; Co40y; {Βε},{Βο}; ; —100, ἴσα; P-WNLs; 


{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re}, {Rr}; 
{Re}, {Ra}; 
{Rr} {56}; 


; —103, 1033 P-WNL; 
; —103, ἴσο; P-WNL; 
; --ἶσα,--ἴσοι P-WNL; 
; —10з, —10з; P-WNL; 
; 100, — i03; P-WNLs; 


2 
2 
2 
4 
2 
2 
2 
{Re}, {R7}; 2; —i03, —00; P-WNL; 
2 
2 
2 
2 
2 
2 
2 
2 


SG 32 


Accidental degeneracies on high symmetry line 


A; ГУ; 295,7 C22; (Fa) , {Ва}; 2; ἴσα, 00; P-WNL; 
В; ZT; ог,Т Cos; (Ro) , (Ra) i2; 403,009; P-WNL; 
X; DX; συ σα: (Roy. {Ва}; 2; ἴσα, 00; P-WNL; 
A; ZU; oy, Τσα; {В}, {Ва}; 2; 403,00; — P-WNL; 
Н; УТ; Co40y; {А5}, {Re}; 2; –ісо,ісз;  P-WNLs; 
{Rs}, (Rr) ; 2; —io3, i03; P-WNL; 
{Rs}, {Rs}; 2; —ica, ico;  P-WNL; 
{Re}, {R7}; 2; --σα, —ico; P-WNL; 
{Re}, {Rs}; 2; —i03, –іоз; P-WNL; 
{R7}, {Rs}; 2; ἴσο, —i03;  P-WNLs; 
G; XU; Co40y; {Rs},{Re}; 2; —ioo,io3;  P-WNLs; 
{Rs}, {R7}; 2; —i03,i03; P-WNL; 
{Rs}, {Rs}; 2; -ἰσα, ίσο; P-WNL; 
{Re}, {R7}; 2; --σα, —ioo; P-WNL; 
{Re}, {Rs}; 2; —i03, —io3; P-WNL; 
{R7}, {Rs}; 2; ἴσο, —io3; P-WNLs; 


999 


1000 


SG 33 


202102.00016v1 


Accidental degeneracies on high symmetry line 


A; ГУ; o2,7Ca2z; {R2}, {R4}; 2; 103, 00; P-WNL; 
B; ZT; co,,TCə;; (Ho, Ro}, (Ra, Ra}; 4; Изо, —iT'o,2; DP; 0 
X; ГХ; 0,70»; {Ro},{Ra}; 2; 103, 00; P-WNL; 
Е; TR; о,Тоз; {В2, Вә} , (Fa, Ra}; 4; Изо, —iLo;2; ОР; 0 
Н; УТ; C22,0y; {В}, {Πο}; 2; --ἰσο, ἶσα; P-WNLs; 
{Rs}, {R7}; 2; --σα, ἴσα; P-WNL; 
{Rs}, {Πε}: 2; —i03, ἴσο; P-WNL; 
{Re}, {R7}; 2; --σα, —ю0; P-WNL; 
{Re}, {Rs}; 2; --σα, -ἴσα; P-WNL; 
(Rz) , {Rs}; 2; 100, —103; P-WNLs; 
G; XU; C22,0y; (Rs) {Πο}; 2; --ἰσο, 103; P-WNLs; 
{Rs}, {R7}; 2; --σα, ἴσα; P-WNL; 
{Rs}, {Πε}: 2; —103,100; P-WNL; 
{Re}, {R7}; 2; --ἴσα,--ἴσοι P-WNL; 
{Re}, {Rs}; 2; —i03, —i03; P-WNL; 
(Rz) , {Rs}; 2; 100, —103; P-WNLs; 
SG 34 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; ГУ; 295,7 C22; (Ha) , {Ва}; 2; ἴσα, σο; P-WNL; 
P; UR; 05,7 Сз; {R2}, (Ra) i 2; 403,009; P-WNL; 
X; DX; συ σα: (Roy. {Ва}; 2; ἴσα, 00; P-WNL; 
Е; ТВ; σι Τσε; {Β2},{Βι}; 2; ic3,00; — P-WNL; 
Н; УТ; Caz,0y; (Hsj],(Ho]; 2; –ісо,ісз;  P-WNLs; 
{Rs}, (Rr) ; 2; —io3, i03; P-WNL; 
{Rs}, {Rs}; 2; —ica, ico;  P-WNL; 
{Re}, {R7}; 2; --σα, —ico; P-WNL; 
{Re}, {Rs}; 2; —i03, –іоз; P-WNL; 
{R7}, {Rs}; 2; ἴσο, —i03;  P-WNLs; 
G; XU; Co40y; {Rs},{Re}; 2; —ioo,io3;  P-WNLs; 
{Rs}, {R7}; 2; —i03,i03; P-WNL; 
{Rs}, {Rs}; 2; -ἰσα, ίσο; P-WNL; 
{Re}, {R7}; 2; --σα, —ioo; P-WNL; 
{Re}, {Rs}; 2; —i03, —io3; P-WNL; 
{R7}, {Rs}; 2; ἴσο, —io3; P-WNLs; 
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SG 35 


Accidental degeneracies on high symmetry line 


S 


SR; 
ZT; 
ГУ; 
ГА; 
28: 
TG; 
УЕ; 
ТЕ; 
УС; 


Q m m Q D P 1 > 


SG 36 


С»; {R2}, {Ва}; 
σι σα {Rol,{Ra}; 
Gy σα; {Ro}, {Ва}; 
705,1 Сэ»; {Во} Й {Ra} ; 
Ox,7 Caz; {R2}, (Ra) ; 
02,7 Caz; {R2}, (Ra) ; 
02,7 Caz; (Ro) , (Ra) ; 
бу, T Ox; {R2}, {R4}; 
TaT Ox; {R2}, (Fa) ; 


1033 

103,00; 
103,00; 
103,00; 
103,00; 
103,00; 
103,00; 
103,00; 


103, оо; 


С-1 WP; 1 
P-WN 
P-WN 
P-WN 
P-WN 
P-WN 
P-WN 
P-WN 
P-WN 


pu ppp EH 


Accidental degeneracies on high symmetry line 


S 


SR; 
ZT; 
ГУ; 
ГА; 
УЕ; 
ТЕ; 
УС; 


5 m p ΠΒ 


SG 37 


Cos; {R2}, {R4}; 


Oy, T Oz; {R2, Πο} " (Ra, Βα}; 


συ σα; (Ra), (Ra) ; 
02,7 Соз; {R2}, {R4}; 
ox, T Caz; {R2}, {R4}; 


2; 
4; 
2; 
2; 
2; 


Oy, T0s; (Ha, Ro} , (Ra, Ra}; 4; 


συ σαι (Ro), {Ва}; 


2; 


i73; C-1 WP; 
1Гз,о, -1Γο,α; DP; 

103,00; P-WNL; 
103,00; P-WNL; 
103,00; P-WNL; 
іГз,о, -1Γο,2; DP; 

103,00; P-WNL; 


Accidental degeneracies on high symmetry line 


D; SR; 
x; ГУ; 
A; TA; 
Е; YF; 
C; YC; 


SG 38 


Сәг; {Ro}, (R4) ; 2; 
gy T0; {Πο}, (Fa) 2; 
02,7 C22; {Ro}, {Ra}; 2; 
02,7 Caz; {Ro}, {Ra}; 2; 
Oy,T ox; {Ra}, {Ra}; 2; 


103; 

103, 00; 
103, 00; 
103, 00; 


103, 00; 


C-1 WP; 1 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 


Accidental degeneracies on high symmetry line 


Q ы > 
H 
ΕΙ 


; σωσε (Ba), (Fu) ; 2; 
;σοἼσε; (Ra), {Ra}; 2; 
; 9,1 Cry; {R2}, {Ra}; 2; 
102,7 Cay; {R2}, {Ra}; 2; 
; Oz,T Cay; {Ro}, {Ra}; 2; 
«σον {Ro} {R4}; 2; 


103,00; 
103,00; 
103,00; 
103,00; 
103,00; 


103, 00; 


P-WN 
P-WN 
P-WN 
P-WN 
P-WN 
P-WN 


, 


PAP RA 


1 
0 


1002 


SG 39 


Accidental degeneracies on high symmetry line 


A; ΓΖ; 02,702; {Ro},{Ra}; 2; io3,00; P-WN 
Н, YT; 02,702; {Ro},{Ra}; 2; чз, во; P-WN 
А; ZT; 02,7 Coy; {R2}, {Ва}; 2; ἴσα, во; P-WN 
У; ГУ; o;,TCoy; {В2}, {Ва}; 2; 403,00; P-WN 
E; TE; 02,7 Coy; {Вә} , (Ra) ; 2; 03,00; P-WN 
C; УС; о„,7 Cry; (Ro) , (Ra) ; 2; 03,00; P-WN 


, 


ЕЕ BEBE 


SG 40 
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Accidental degeneracies on high symmetry line 


{Rs}, {R7}; 
{Rs}, {Rs}; 
{Ro} {Rr}; 
{Re}, {Rs}; 
{Rr}, {Rs}; 
С; УС; o,,T Cay; {Ro}, {Ra}; 


; 103, 1033 P-WNL; 
; 103,100; P-WNLs; 
; ἴση, —409; | P-WNLs; 
; ἴση, -ἴσα; P-WNL; 
; —i09, —i03; P-WNL; 
; 103,00; P-WNL; 


А; TZ; os/Tos; {Ро}, {Еа}; 2; 103, 00; P-WNL; 
Н; УТ; oz Tos; {Πο}, {11}: 2; 103,00; P-WNL; 
У; ГУ; о.,7 Сәу; (R>) , (Ra) ; 2; 103, 00; P-WNL; 
B; ZB; o2,C2y; {15}, {16}: 2; 100,103; P-WNL; 
{Rs}, {R7}; 2; 103,103; = P-WNL; 
(Hs) {Rs}; 2; 103,100; | P-WNLs; 
{Re}, {R7}; 2; i03, -ἰσο; P-WNLs; 
{Re}, {Rs}; 2; ἦσο, —io3;  P-WNL; 
{R7}, {Rs}; 2; — i00, –ісз; P-WNL; 
G; TG; oz,C2y; {В}, {16}: 2; 100,033 P-WNL; 
2 
2 
2 
2 
2 
2 
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6. SG 41-50 
SG 41 
Accidental degeneracies on high symmetry line 
А; TZ; σε σε; {R2},{Ra}; 2; 103, 00; P-WNL; 
H; YT; о,Тог; {Ro}, {Ra}; 2; 103,00; P-WNL; 
У; ГҮ; 02,7 Cay; {R2} {Βα}; 2; 103,00; P-WNL; 
B; ZB; σε ον; {Rs}, {Re}; 2; ico, ios; ^ P-WNL; 
{Rs}, {R7}; 2; 103,103; = P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNLs; 
{Re}, {R7}; 2; ἴσα, —i0o; P-WNLs; 
{Re}, {Rs}; 2; ἴσα, —io3; P-WNL; 
{R7}, {Rs}; 2; --ἰσο, –ісз; P-WNL; 
G; TG; o2,C2xy; {Rs}, {Re}; 2; ico, ios; — P-WNL; 
{Rs}, {R7}; 2; 103,103; = P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNLs; 
{Re} , {R7}; 2; ἴσα, —i0o; | P-WNLs; 
{Re}, {Rs}; 2; ἴσα, —io3; | P-WNL; 
{R7}, {Rs}; 2; –ісо, —ios; P-WNL; 
С; ҮС; o;,T Cay; {Ra}, {Ra}; 2; ἴσα, σο; P-WNL; 


SG 42 


Accidental degeneracies on high symmetry line 


У; ГХ/ГУ; σι ов; {Е}, {Ва}; 2; io3,00; P-WNL; 
С; YO/YZ; oy,Tox; {В>\, {Ва}; 2; ἴσα, во; P-WNL; 
А; ZA/ZY; ay/Tovs; {В}, {Ва}; 2; ἴσα, во; P-WNL; 
U; XU; 0y,7 0s; {R2}, {R4}; 2; ісз, со; P-WNL; 
A; ГУ/ГА; 05,7 C22; {Ro}, (R4) ; 2; ἴσα, σο; P-WNL; 
D; XD/XZ; or,T C22; {Ro}, (R4) ; 2; i03,00; P-WNL; 
B; ZB/ZX; 02,7 С; {Ro}, (R4) ; 2; ἴσα, σο; P-WNL; 
R; YR; 02,7 Coz; {R2}, {Ва}; 2; ісз, со; P-WNL; 
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SG 43 


Accidental degeneracies on high symmetry line 


С; ХС/ХУ; С2.,0,; {В}, {16}: 2; 400,03; | P-WNLs; 
{Rs}, {R7}; 2; їоз,оз;  Р-ММЫ; 
{Rs}, {Rs}; 2; io3,00; | P-WNL; 
{Πο}. {R7}; 2; ἶση,--σοι P-WNL; 
{Rs}, {Rs}; 2; 03, оз; P-WNL; 
{R7}, {Rs}; 2; —100, 05; P-WNLs; 
H; YH/YX; Сә:,0у; {В5},{Ев}; 2; io0,03; — P-WNLs; 
{Rs}, {В}; 2; ἶσηιση — P-WNL; 
{Rs}, {Rs}; 2; ісз,со — P-WNL; 
{Πο}. {R7}; 2; ἴσα, -σο; P-WNL; 
{Rs}, (Ha); 2; ἴσα, оз; P-WNL; 
{R7}, {Rs}; 2; —100, —оз; P-WNLs; 
X; ГХ/ГУ; oy Tos; {Ro},{Ra}; 2; 403,00; — P-WNL; 
U; XU; συ σαι {Е2}, {Ва}; 2; 103,00; — P-WNL; 
A; ГУ/ГА; о»,ТС2.; (Ra) , (Ra) ; 2; 103,00; P-WNL; 
R; YR; Ox,T Caz; (R2), (Ra) ; 2; 103,09; P-WNL; 


SG 44 


Accidental degeneracies on high symmetry line 


; TW; Coz; {Ro}, {Ra}; 2; ios; C-1 WP; 1 
; ГУ/ГХ; оу,То»; {Ra}, (R4) ; 2; io3,00; P-WNL; 
ХЕ; GJ ox; (Ra) , (R4) ; 2; 103, со; P-WNL; 
; ГА/ГХ; o2,7C2z; (R5) , (R4) ; 2; i03,09; P-WNL; 
; XU; 02,7 Caz; {R2} , (R4) ; 2; ἴσα, со; P-WNL; 


cpu 


SG 45 


Accidental degeneracies on high symmetry line 


; TW; Сг; {R2}, {R4}; 2; ios; C-1 WP; 1 
; ГУ/ГХ; συ σοι {Ro},{Ra}; 2; 103,00; P-WNL; 
XF; συ σα; {Вә}, {84}; 2; io3,00; P-WNL; 
; ГА/ГХ; o5,7 Сәг; {Ro}, {Ra}; 2; 103,00; P-WNL; 
; XU; 02,7 Coz; {R2}, {Ва}; 2; ἴσα, со; P-WNL; 


чарам 


1004 
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SG 46 


Accidental degeneracies on high symmetry line 


TW; 


Coz; {R2}, (F4) ; 2; ios; C-1 WP; 1 


ΓΣ/ΓΧ; оо; {Во|,{Вл}; 2; 103,00; P-WNL; 


XF; 


συ σαι {R2}, {Ва}; 2; io3,00; P-WNL; 


ГА/ГХ; 05,7 C22; (R31 , (R4; 2; 103, 00; P-WNL; 


SG 47 


02,7 Caz; {R2}, (Ra) ; 2; ἴσα, σο; P-WNL; 


Accidental degeneracies on high symmetry line 


SG 48 


Accidental degeneracies on high symmetry line 


D; XS; os,C2y, IT; {Вь, Πε, (Ro, Rr}; 4; iT 0,3,703,0, — Doo; DP; 0 
В; ZT; ez,Coy,IT; (Ro, В}, (Ro, Вт}; 4; Гоз, Гзо, ος DP; 0 
C; YS; ey,Cos,IT ; (Hs, Πε}, (Ro, Вт}; 4; —ilo;s, Гз,о, –1Го2; DP; 0 
A; ZU; 02,0y,IT; (Hs, Επ}, (Ho, Rs}; 4; Гоз, Гз,з, –1Го2; | DP; 0 
H; YT; oy,Coz,IT; (Rs, Rs] , (Ro, Rr}; 4; —iDo;s, 03,0, -ἴΓοο; ОР; 0 
G; XU; σε,ς»:17; {Rs, Πε}, (Ro, R7}; 4; оз, зо, —ilo2; DP; 0 
SG 49 

Accidental degeneracies on high symmetry line 

P; UR; o2,C2xy IT: (Hs, Βα}, (Ho, R7}; 4; Гоз, Гз,о, —Ио,2; DP; 0 
В; ZT; o2,C2xy IT: (Hs, Βα}, (Ho, Вт}; 4; Гоз, Изо, -ἴΓοα; DP; 0 
E; TR; oz,0y,J7; (Rs,Rz),(Re, Rs}; 4; iDo,Ua,3, Πορ; DP; 0 
A; ZU; o2,0y,.JT; (Rs, Rz) , (Ho, Rs}; 4; iDo;s, Гз,з, —il0o,2; DP; 0 
SG 50 

Accidental degeneracies on high symmetry line 

D; XS; oxv,Coy IT; (Rs, Ез}, (Ro, R7}; 4; Гоз, Гзо, — Doo; DP; 0 
Р; UR; o2,Cay,tIT; (Hs, Вз} , (Ho, Rz) ; 4; 1ο, 03,0, —о,2; DP; 0 
C; YS; oy,C22,JIT; (Hs, Πε}, (Ro, Вт}; 4; —iT0,3,i03,0, –1Го2; DP; 0 
E; TR; ey,Cos,I7 ; (R5, Ез}, (Ro, Rr}; 4; —iDo;s, iUs,0, —iLo,2; ОР; 0 
H; YT; oey,Coz,IT; (Rs, В}, (Ro, Вт}; 4; —ТГоз, iUs,0, —iLo,2; ОР; 0 
G; XU; o2,C2z,IT; (Hs, Πε}, (Ho, R7}; 4; 0,3, Гз,о, —Ио,2; DP; 0 


SG 51 


7. SG 51-60 


Accidental degeneracies on high symmetry line 


‚Р: UR; Oz, Coy, IT; (Hs, Πο}, (Rz, Rs}; 4; 1Γ3,0, 11 8,8, —iL'o,2; P-DNL; 
В; ZT; o4, Cn IT; {Rs, Re} ,{Вт, Rs}; 4; 15,0, Гзз, —Го,2; P-DNL; 


SG 52 


Accidental degeneracies on high symmetry line 


SG 53 


; Oe,Coy IT; (His, Ев}, (Hio, Вт}; 4; iLo;s 03,0, -1Γο,2; DP; 0 
; Oz,Cay tT; (Hs, Ro) , (Rz, Rs}; 4; ioo, 13,3, —iLo,2; P-DNL; 
; Oy C22, IT; (Fs, Вз} , (Ho, Rr}; 4; -1Γο,4, iDa,0, —iTo,2; DP; 0 


Oy,02, E, IT; (Re, Rs} , (Rr, Ro}; 4; 1Го,з, Гз,о, —Го,о, —Го,2; P-DNL; 
Oy,Coz,I Ti. (Rs, Βα], (Ho, Вт}; 4; –1Го,з, 03,0, —1Го,ә; DP; 


; O2,C2z1T; (Hs, Ha) , (Fo, Rz) ; 4; И`оз, 03,0, —iLo;; DP; 


Accidental degeneracies on high symmetry line 


UR; 


ZT; 
YS; 


SG 54 


D 


02, Coy, JIT; {Rs, Re}, (Ez, Rs}; 4; 1Гз,0,1Гз,з, —iT'o;2; P-DNL; 
02, Coy, IT; (Hs, Re}, (Rz, Rs}; 4; iUa,0, 03,3, —iT'o;2; P-DNL; 
G Cox, IT; — (Hs, Еа}, (Ro, R7}; 4; —Тоз, 03,0, —iLo,2; DP; 
Dy Cos, E,IT; (Re, Ro}, (Ez, Re}; 4; ios; —iT,3, Гоо, —iTo,2; P-DNL; 
συ Coz IT; — (Rs, Еа}, (Ro, R7}; 4; —Тоз, 3,0, —Го,2; DP; 
Oy,C2z IT; (Hs, Rs}, (Ro, R7}; 4; —1Го,з,1Гз,о, —iLo;2; DP; 


Accidental degeneracies on high symmetry line 


; XS; 


ZT; 


; SR; 


SG 55 


Ox,Cay IT; (Rs, Ев}, (Ro, Вт}; 4; 
05,C2y,I T; (Rs, Πο}, (Rz, Rs}; 4; 
Ox,Coz,IT; (Rs, Πα}, (Ro, Вт}; 4; 
O5, C22,IT ; (Hs, Вз} (Ho, Rr}; 4; 


Го,з, Гз,о, —iT'o,2; DP; 0 
1Γ3,0, Гз,з, -1Γο,9; P-DNL; 

Го,з, Гз,о, —il'o2; DP; 0 
Го,з, Гз,о, — 0,2; DP; 0 


Accidental degeneracies оп high symmetry line 


Н; УТ; oy,Cə2z IT; (Hs, Re} ,{R7, Rs}; 4; -1Γ30, iLs,3, —iT'0,2; P-DNL; 
G; XU; д»,С2.Т; (Hs, Re} , {Πτ, Rs}; 4; Гзо, Изз, —iDoo; | P-DNL; 
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SG 56 


Accidental degeneracies on high symmetry line 


D; XS; Coy,05,IT ; (Rs, Ra) , (Ho, Вт}; 4; Гоз, Гзо, — Го; ^ P-DNL; 
В; ZT; o;,Cx IT; (Hs, Вз}, (Ho, Вт}; 4; iT 0,3, 03,0, —Го,2; ОР; 0 
C; YS; Сәь,0:,1Т; (Ris, Вт}, (Ho, Rs}; 4; —Тоз, —Гз,з, —Й`о,2; P-DNL; 
А; ZU; o2,0y,IT; (Hs, Rz) , (Re, Rs}; 4; оз, Гз,з, io; DP; 0 
SG 57 


Accidental degeneracies on high symmetry line 


D; XS; Coy,05,17 ; (Rs, Ва}, (Re, R7}; 
Р; UR; Coy;02,17T ; (Hs, Εκ}, (Ro, R7}; 
H; YT; oy,Coz,JIT; (Rs, Ве}, (Rz, Rs}; 
Q; SR; оу,Сә:,17; (Rs, R5) , (Re, Re}; 
{Rs, Rs} ,{R7, Rr}; 
{Rs, Rs}, (His, Ев}; 
{Re, Re} { Ет, Rr}; 
{Re, Re}, { Rs, Βα}; 
{ Ет, Rr}, (Rs, Ев}; 


iTo,5, 03,0, —iTo,2; P-DNL; 
1Го,з, iL'3,0, —?T'o,2; P-DNL; 
—4Гз,о,#Гз,з, #02;  P-DNL; 
—ilDo,o,iL3,0,—iDo,;  P-DNL; 
-1Γ3,0, 13,0, -1Γο,2;  P-DNL; 
—ils3,0,?Do,o,—iDo2; P-DNLs; 
—il3,0, -1Γο,ο, —Го,2; P-DNLs; 
—il3,0, -1Γ3,0, —Го,2; P-DNL; 
1Го,о, —Гз,о, —Го,2; P-DNL; 


кою т RR 


5С 58 


Accidental degeneracies on high symmetry line 


P; UR; C»y,05,E,IT; (Re, Rs}, (Rz, Ro}; 4; —iTo,s, —Гз,о, —Го,о, -1Γο,2; 
В; ZT; oz,Co,IT; — (Hs, Вз} , (Hio, Вт}; 4; Гоз, іГз,о, Го; 

E; TR; C22,02,E,IT; (Ris, Ro) , (Rz, Rs}; 4; Гоз, —iLa,3, —Го,о, —iTo,; 
А; ZU; ooy IT; (is, R7}, (Ro, Rs}; 4; 1Гоз, Гз,з, — 0,2; 

Н; ҮТ; oy ,Coz,I Ti {Rs, Πο], {Rr, Rs}; 4; —iTa,0, 3,3, —i Dos; 

G; XU; o2,C2z,IT; — (Hs, Ro) {Вт, Rs}; 4; Изо, 103.3, Го; 


SG 59 


P-DNL; 
DP; 
P-DNL; 
DP; 
P-DNL; 
P-DNL; 


Accidental degeneracies on high symmetry line 


D; XS; Coy,02,1T ; (Hs, Ев}, (Ho, Вт}; 4; Гоз, Гзо, –4Го2; Р-ЮМІ; 
P; UR; Coy,02,IT; (Hs, Ев} , (Fo, Ет}; 4; Гоз, іГз,о, Гоз; ^ P-DNL; 
C; УЗ; Сео Ту (Fs, Rz) , (Ho, Ва}; 4; —То,з, —Гз,з, —iTo,2; P-DNL; 


А; TR; Cos,02,1T; (Hs, Πο}, (Rz, Rs}; 4; –Гз,о, зз, —о,2; DP; 0 
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SG 60 


1008 


Accidental degeneracies on high symmetry line 


UR; 
; Oz,Cay IT; 
; Orea dT; 
;02,0y,1T; 
; Ox,C2z,1T; 


а XU: 


Со, о, ВТ: {Re, Rs} ; (Rz, Ro) ; 


Oxr,C2z,1T; 


{Rs, Ев}, (Re, Вт}; 
Uis, Rr}, {Re, Ев}; 
Uis, Rr}, {Re, Πα}; 
Uis, Rs}, (Jo, Πο}; 
{Rs, Fs) (Rz Rr}; 
(His, Rs}, (His, Rs}; 
{Re, Rey {Πτ, Rr}; 
Ute, Rey { Rs, Πα}; 
{R7, Rr}, (Rs, Re}; 
{Rs, Re}, {Ет, Πα}; 


1ΓῸ,3, —Гз,о, —Го,о, 
Го, з, Гз,о, —iL'o;2; 
—1Го,з, —il3,3, -1ΓῸ,2; 
1Γο,3,1Γ3,3, —iT'o,2; 
ilo,o; 1Гз,0, —ilo;2; 
1Гз,о, Гз,о, —iT'o;2; 
1Γ3,0, ilo,o, —ilo;2; 
iUa,0; —1Го,о, —ilo;2; 
1Γ3,0, —il3,0, —ilo;2; 
—1Го,о, —1Гз,о, —ilo;2; 


18,0, 18,8, —iT'o;2; 


1Го,2; P-DNL; 
DP; 0 
P-DNL; 
DP; 0 
P-DNL; 
P-DNL; 
P-DNLs; 
P-DNLs; 
P-DNL; 
P-DNL; 
P-DNL; 
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8. SG 61-70 


SG 61 


Accidental degeneracies on high symmetry line 


Р; UR; Cay,o2,L,1T; (He, Re} , (Rz, R7}; 
(e, Re}, { Ев, Rs}; 

Ute, Re}, Ро, Πο}; 

{R7, R7}, {Rs, Ев}; 

{R7, Ет}, (to, Πο}; 

{ Аз, Πε], Ро, Πο}; 

В; ZT; o2,CayJT; — (Hs, Ro] ,{Вт, Rs}; 
С; YS; oy,Cae JT; — (Hs, Ro] ,{Вт, Rs}; 
E; TR; Coz,0;,E,IT; (Ro, Re) ,{ Rr, Rr}; 
{Re, Re}, { Ев, Rs}; 

(ft, Re}, (Ro, Ro}; 

{R7, Ет}, {Rs, Ев}; 

{R7, Ет}, (to, Πο}; 

{Rs, Rs}, (Ro, Ro}; 

Q; SR; Co,,0,,E,IT; (Ro, Re}, (Rz, R7}; 
(e, Re}, { Ев, Rs}; 

(fio, Ro}, (Ro, Ro}; 

{R7, Ет}, {Π6, Ев}; 

(Rs, Ет}, (Ro, Ro}; 

(is, Rs}, (Ro, Ro}; 

; Ox,C2oz IT; — (Hs, Вв} , (Rz, Rs}; 


1Го,о, —Гз,о, —Го,о, —Го,2; 


iD3,0, —Го,о, —Lo,o, —iL'o,2; 


iD3,0, —Гз,о, —Го,о, —iL'o,2; 


—¿ ao, Гз,о, Too, —iT'o,2; 


—1Гз,о, iDo,o, —Го,о, —iT'o,2; 


1Го,о, —Гз,о, —Го,о, —?Го,ә; 


1Γ3,0, 1Γ3,3, —ilo;2; 


—il3,0, 1Γ3,3, —ilo;2; 


—il'o,o, Гз,о, —Го,о, — iL'o,2; 


—ТГз,о, Го,о, —Го,о, —iT'o,2; 


—1Гз,о, 3,0; —Го,о, —Г0,2; 


1Гз,о, —Гз,о, —Го,о, —#Г0,2; 


1Гз,о, —Го,о, —Го,о, —#Г 0,2; 


Го, о, Гз,о, —Го,о, —Г 0,2; 


Го, о, Гз,о, —Го,о, —iT'o,2; 


1Гз,о, Го,о, —Го,о, —?T'o,2; 


1Гз,о, Гз,о, —Го,о, —iT'o,2; 


1Гз,о, —Гз,о, —Го,о, —iT'o,2; 


1Гз,о, —Го,о, —Го,о, —iT'o,2; 


—ilo,o, Гз,о, —Го,о, —#Г0,2; 


eee ee See к е кое Бор eS БО БО 


Q 
> 
< 


: 1Γ3,0, 1Γ3,3, —ilo;2; 


SG 62 


P-DNLs; 
P-DNL; 
P-DNL; 
P-DNL; 
P-DNL; 
P-DNLs; 
P-DNL; 
P-DNL; 
P-DNLs; 
P-DNL; 
P-DNL; 
P-DNL; 
P-DNL; 
P-DNLs; 
P-DNLs; 
P-DNL; 
P-DNL; 
P-DNL; 
P-DNL; 
P-DNLs; 
P-DNL; 


Accidental degeneracies on high symmetry line 


D; XS; Coyios,1T ; (Hs, Вз}, (Ho, R7}; 
B; ZT; oaz,C2 IT; (Rs, Πο}, (Rz, Rs}; 
Н; УТ; Coz,0y,IT; (Hs, Ra) , (Ro, R7}; 
Q; SR; Coz0,,IT; (Rs, Γρ}, (Ho, Re}; 
{55, Rs}, {R7, Rr}; 
(is, Rs}, (Ris, Rs}; 
Ute, Re} (Rz, Rr}; 
{ Ев, Ro}, (Ra, Rs}; 
{R7, Rz) (Ra, Rs}; 


Го,з, iL3,0, —1Го,2; P-DNL; 
1Γ3,0, Гз,з, —iT'o,2; P-DNL; 
—iLlo,3, 13,0; — ορ | P-DNL; 
—il'o,o,L3,0,—iDo,;  P-DNLs; 
—il3,0,il'3,0, —il'oo;  P-DNL; 
—iL3,0,iL'ojo, —Го,2; Р-ОМГ; 
—iT3,0, —Го,о, —2Го,2; P-DNL; 
—iT3,0, —iI3,0, —2Го,2; P-DNL; 
Го,о, —Гз,о, —i1'0,2;  P-DNLs; 


кюю eee ees 
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SG 63 


Accidental degeneracies on high symmetry line 


A; ZT; 02,0y,1T; (Rs, Re} ,{R7, Rs}; 4; iso, {Γ3,3, Го; P-DNL; 
Е; ТЕ; 02,0,,IT; (Rs, Ев}, {Е7, Rs}; 4; iso iL'a,3, —Го,2; P-DNL; 


SG 64 


Accidental degeneracies on high symmetry line 


D; SR; Co, IT; (Ha, Πο} 3 {Ra, Ra} зд 1Γ3,0, -1ΓῸ,2; ОР; 


А; ZT; о.,оу,ГТ; (Hs, Re} , (Ri, Rs}; 4; 1Гз,о,Гз,з, —iLo,2; P-DNL; 
Е; TE; oz,0y,17; (Rs, Re} ,{Rr, Rs}; 4; 1810, Гзз, —iLo,2; P-DNL; 


SG 65 


Accidental degeneracies on high symmetry line 


SG 66 


Accidental degeneracies on high symmetry line 


А; ZT; oz,0y,IT; 485, Ет}, 186, Rs}; 4; Гоз, iDa,3, –1Го,2; DP; 0 
B; ZB; oz,Coy, IT; (Rs, Ra) , (Ro, Вт}; 4; Гоз, iDa,0, –1Го,2; DP; 0 
G; TG; o;,Co,,IT ; (Rs, Ra) , (Ro, Вт}; 4; Гоз, iDa,0, –1Го,2; DP; 0 
E; TE; oz,0y,IT; {85, Ет}, 186, Rs}; 4; iDo;3, iDa,3, –1Го,2; DP; 0 
SG 67 

Accidental degeneracies on high symmetry line 

D; SR; Co4,IT; {R2, Πο}, (Fa, Ra}; 4; ia o, —iDo;2; DP; 0 

SG 68 

Accidental degeneracies on high symmetry line 

D; SR; Coz IT; (Ha, Ro}, (Fa, Ra}; 4; iU3,0, —iL'o,2; DP; 0 
A; ZT; o2,0y,IT; (Hs, Вт} , (Ho, Rs}; 4; оз, 03,3, —Do,2; ОР; 0 
B; ZB; cez,Coy, IT; (Hs, Πε}, (Fo, Вт}; 4; Гоз, 03,0, —Do,2; DP; 0 
G; TG; o2z,Coy,IT; (Rs, Πε}, (Ro, R7}; 4; оз, Изо, —;Do,2; ОР; 0 
Е; TE; o2,0yJT; (Hs, Ет}, (Fo, Rs}; 4; Гоз, Гз,з, —iL'o,2; DP; 0 


SG 69 


Accidental degeneracies on high symmetry line 
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SG 70 


Accidental degeneracies on high symmetry line 


С; XG/XY; o2,Coz,IT; (Rs, Rs) , (Ro, R7}; 4; 
H; YH/YX; оу,С>. ДТ; (Rs, Rs) , (Ro, Вт}; 4; 
C; YC/YZ; ay,Cos,IT; (Rs, Ra) , (Ro, Вт}; 4; 
A; ZA/ZY; o2,0y,IT; (Rs,Rz) , (Ro, Rs}; 4; 
D; XD/XZ; as,Coy,IT; (Rs, Ra] , (Ho, Rz) 4; 
B; ZB/ZX; o;Cmw,IT; { Въ, Вз} (He, Rz) ; 4; 


iLo,3, 18,0, —iT'o;2; 


DP; 


-1Γο,3, 1Γ3,0, —ilo;2; DP; 
-1Γο,3, 1Γ3,0, —ilo;2; DP; 


1Го,з, Гз,з, —Го,2; 
1Го,з, 18,0, —iT'o;2; 


1Го,з, 18.0, —iT'o;2; 


ОР; 
ОР; 
ОР; 


ο occ coco 


1011 


1012 


9. SG 71-80 


SG 71 


Accidental degeneracies on high symmetry line 


SG 72 


Accidental degeneracies on high symmetry line 


D; SW; Co,,IT; (Ro, Во}, (Ra, Ва}; 4; 1Гз,о, —¿To,2; DP; 0 
Q; RW; Cay, IT; (Ho, Ro} , (Fa, Ra}; 4; Изо, —Го,2; DP; 0 


SG 73 


Accidental degeneracies on high symmetry line 
P; TW; C2,,E,IT; (Rs, Rs}, (Rz, Rr}; 4; —iV'3,0, Гоо, —Го,2; DP; 0 


D; SW; Co,,E,IT; (Hs, Rs}, {R7, R7}; 4; 03,0, —Гоо, —iDo; DP; 0 
Q; RW; Cy,E,IT; (Rs, Rs}, (Rz, Rr}; 4; —ЯТз,о, Гоо, —iTo,; DP; 0 


SG 74 
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Accidental degeneracies on high symmetry line 


P; TW; Co, E,IT; (Bs, R5) , (Rz, Rz) ; 4; —iT'3,0, Гоо, Го; DP; 0 


SG 75 
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Accidental degeneracies on high symmetry line 


A; TZ; Ci; (R2) {Ra}; 2; 9579; — C-1 WP; 1 
{R2}, {R6}; 2; 103; | C-2 WP; 2 
{R2}, {Rs}; ο, ο WP; 1 
{Ra}; {Re}; 2; —20222; С-1 WP; 1 
{Ra}, {Rs}; 2; (-1)3/4оз; C-2 WP; 2 
{Re}, {Rs}; 2; = x C-1 WP; 1 
V; МА; Cz; {Ro}, {Ra}; 2; 73529; — C-1 WP; 1 
{R2}, {R6}; 2; /-10з; | C-2 WP; 2 
{Ro}, {Rs}; 2; 0573; — C-1 WP; 1 
τον C-1 WP; 1 
{Ra}, {Rs}; 2; (-1)3/4оз; C-2 WP; 2 
{Re}, {Rs}; 2; -- C-1 WP; 1 
W; XR; Caz; {Ro}, {Ва}; 2; ios; C-1 WP; 1 
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SG 76 


Accidental degeneracies on high symmetry line 


A; TZ Chi {Ro}, {Ra}; 2; 2599; C-1 WP; 1 
{R2}, {R6}; 2; Ίσα; | C-2 WP; 2 
{Ro}, {Rs}; 2; 9573; — C-1 WP; 1 
{R4}, {R6}; 2; -70773; С-1 WP; 1 
{Ra}, {Rs}; 2; (—1)°/403; C-2 WP; 2 
{Ro}, {Rs}; 2; — C-1 WP; 1 

V; MA; CZ; {Ro}, {Ra}; 2; 85579; — C-1 WP; 1 
{R2}, (Ho); 2; У-10з; | C-2 WP; 2 
{Ro}, {Rs}; 2; 99573; — C-1 WP; 1 
{Ra}, {Re}; 2; – 205222; С-1 WP; 1 
{Аа}, {Rs}; 2; (—1)°/403; С-2 WP; 2 
{Re}, {Rs}; 2; E ur C-1 WP; 1 

W; XR; C22; (Fo) IRAY; 2; ios; C-1 WP; 1 

SG 77 

Accidental degeneracies on high symmetry line 

А; TZ; Cj; {Ra}, {Ra}; 2; 5579; C-1 WP; 1 
{R2}, {R6}; 2; 103; | C-2 WP; 2 
{R2}, {Rs}; 2; а,  С-1\УР;1 
{Ва} (Rey; 2; —20222; С-1 WP; 1 
{Ra}, {Rs}; 2; (—1)°/403; С-2 WP; 2 
{Re}, {Rs}; 2; = x C-1 WP; 1 

V; МА; Cz; {Ro}, {Ra}; 2; 73529; — C-1 WP; 1 
{R2}, {R6}; 2; /-10з; | C-2 WP; 2 
{Ro}, {Rs}; 2; 0573; — C-1 WP; 1 
{Ra}, ίδιον С-1 WP; 1 
{Ra}, {Rs}; 2; (-1)3/4оз; C-2 WP; 2 
{Re}, {Rs}; 2; -- C-1 WP; 1 

W; XR; Caz; {Ro}, {Ва}; 2; ios; C-1 WP; 1 


1013 
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SG 78 


Accidental degeneracies on high symmetry line 


A; TZ; Cis {R2}, {R4}; 


{R2} , {R6} ; 
{R2}, {Rs}; 
{Ra}, {R6}; 
{Ra}, {Rs}; 
{Ro}, {Rs}; 


V; МА; CL; {R2}, (Fa) ; 


{R2} , {R6} ; 
{R2}, {Rs}; 
{Ra}, {R6}; 
{Ra}, {Rs}; 
{Ro}, {Rs} ; 


W; XR; Coz; {R2} ᾽ {Ra}; 


SG 79 


-- C-1 WP; 
V—1o3; С-2 WP; 
оез; C-1 WP; 
—e 3: 0-1 WP; 
(—1)3/4 оз; C-2 ΝΕ: 
=; Ο1 WP; 
Er ш C-1 WP; 
V—1o3; С-2 WP; 
uS C-1 WP; 
— 20-73; 0-1 WP; 
(—1)3/4 оз; C-2 WP; 
=з; C-1 WP; 
103; С-1 WP; 


B= к мо FF κ π: = мю π: π: м н 


Accidental degeneracies оп high symmetry line 


A; TA/TZ; Cz; {Ro}, {Ra}; 
{R2}, {Re}; 
{R2}, {Rs} ; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
Ci {Ro}, {Ra}; 
{R2}, {R6}; 
{R2}, {Rs} ; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
Caz; {Ro}, {Ва}; 


V; ZV; 


W; XP; 


2; et C-1 WP; 
2; /—10з3; 0-2 WP; 
2: EZ C-1 WP; 
2; MIA C-1 WP; 
2: (=1)°" aa: C-2 WP; 
2: — d C-1 WP; 
2: M C-1 WP; 
2; V-1ec3; C-2 WP; 
2: UE C-1 WP; 
2; -2n C-1 WP; 
2; (аа C-2 ΝΕ: 
2: FE C-1 WP; 
2; 103; C-1 WP; 


B= кюк мю π: π: ὦ π: π: ὦ π: = м P= 
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SG 80 


Accidental degeneracies on high symmetry line 


A; ΓΛ/Γ2; Οἱ {R2}, {Ra}; Š mn 
{R2}, {Re}; 2; V—1os; 
{R2} , {Rs} ; 5; ES ; 
(Fa) {R}; 2; — 25322; 
{Ра}, {Ев}; 2; (--1) σα 
_ {Re}, {Rs}; Й . 
V; ZV; CL,Ë; {R2}, {R4}; , να ‚00; 


m 
$ 
μα 
9 
2 
| 
Q 
2 


{R2}, {Πο}; 
{R2}, {Rs}; 
{R4}, (Rol; 
{R14}, {Rs}; 
{Re}, {Rs}; 
W; XP; Cx; {R2}, {Еа}; 


3 
Ἴ 
Q 
8 


D ЖУ КО гг 
= á 
| 
μα і 
— e 
со 9 
mcd lo 
E 
- Ө. 
|o | 
9 | 
5 ὁ 9 
os. 


pt - 
а 
e 


C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 


; С-2 WP; 


C-1 WP; 
C-1 WP; 


PP b) FP == ою == = bn π: нон 
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10. SG 81-90 


SG 81 


Accidental degeneracies on high symmetry line 


W; ХВ; С»; (H2) , {Ra}; 2; ἴσα; C-1 WP; 1 


SG 82 


Accidental degeneracies оп high symmetry line 


W; XP; Coz; {В2},{В4}; 2; ἴσα; C-1 WP; 1 


SG 83 


Accidental degeneracies on high symmetry line 


A; TZ; ОТ; (Ro, Rs}, (Fa, Re); 4; 2291792, Тор; DP; 0 
V; МА; Cz,,IT; (Ra, Rs) (Fa, Вв}; 4; °F, Го; DP; 0 


SG 84 


Accidental degeneracies on high symmetry line 


A; TZ; CIT; (Ra, Rs) , (Fa, Re}; 4; 095795, ЧТо», DP; 0 
V; МА; СЕТ; (Ro, Rs) , (Ra, Вв}; 4; Totes, Го; DP; 0 


SG 85 


Accidental degeneracies on high symmetry line 


A; DZ; CLIT; (RR) {Ra Ro}; 4; Toties, Simo; 


DP; 0 


V; МА; СЕТ; (Rio, Riz}, (Ра, Ras}; 4; 53575732. Гор, Το DP; 


v2 


W; XR; C22,IT; {Ro,Ro},{Rs,Ra}; 4; Изо, —iTo,2; DP; 0 
SG 86 

Accidental degeneracies on high symmetry line 

A; TZ; ο ΠΤ (Ro Rs) (Ra Re}; ο DDR ур, DP; 0 


v2 


У; MA; CZ,E,IT; (Fio, Раг}, {Влл, Рав}; 4; 55937799. To, Lio; DP; 


V2 
W; XR; Coz IT; {Π2, Πο} 7 {Ra, Ra} n 4; 1Γ3,0, —ilo;2; 


DP; 0 
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1017 


SG 87 


Accidental degeneracies on high symmetry line 


A; TA/TZ; CŁ,IT; (Ro, Rs) (Ra; Re}; d; etos πο DP; 0 
V; ZV; ο τι (R. Rs}, (Ra, Re}; 4; 297592. {Πα DP; 0 


5 


к 


SG 88 


Accidental degeneracies оп high symmetry line 


А; TA/TZ; CLIT; — (Ra, Ra), (Fa, Re}; Αν 3287793, То; DP; 0 
Vi ZV; СЕЛТ; {Βιο, Ваз} [Ru Ras}; 4; 237573, Too, Гоз; DP; 0 
W; XP; СТ, {Πο Ro} , (Fa, Ra}; 4; iL3,0, — 0,2; DP; 0 
SG 89 


Accidental degeneracies on high symmetry line 


A; DX; Ομ; (Ro) , {Ra}; 2; ἴσα, 00; C-1 WP; 1 
U; ZR; Сэ Л Coz; {Ro} , (Ra) ; 2; 103, оо; C-1 WP; 1 
A; TZ; CL,C%T; {R2}, (Ray; 2; 225520 со; C-1 WP; 1 
{R2}, {Re}; 2; V/—10o3,00; С-2 WP; 2 
{R2}, {Rs}; 2; 478,00; Ο1 WP; 1 
{R4}, (Ro) ; 2; Εμ C-1 WP; 1 
{R4}, {Rs}; 2; (-1)3/4оз, оо; C-2 WP; 2 
{Ro} {Rs}; 2; 232,00; C-1 WP; 1 
У; MA; C,,C»7; (Ra) {R4}; 2; 73579,09; — C-1 WP; 1 
{R2}, {Re}; 2; V/—1o3,00; Ο-«2 WP; 2 
{R2}, {Rs}; 2; “οὐ σοι — C-1 WP; 1 
{Ra}, {Re}; 2; – 20522,00; С-1 WP; 1 
{R4}, {Rs}; 2; (-1)3/4оз, оо; C-2 WP; 2 
(Hs) {Rs}; 2; =, oo; C-1 WP; 1 
У; ГМ; Cos,C»7; {Вә}, (R4) ; 2; ἴσα, 00; C-1 WP; 1 
S; ZA; Coa,C»wT; (Ra) , {Ва}; 2; ἴσα, оо; C-1 WP; 1 
У; XM; C24,7 Coy; {Нә}, {Βα}; 2; ἴσα, оо; C-1 WP; 1 
T; RA; Cos/TC»y; (Ro) , (Ra) ; 2; ἴσα, 00; C-1 WP; 1 
W; XR; Co4,/TC»y; {Вә}, (R4) ; 2; ἴσα, оо; C-1 WP; 1 
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SG 90 


Accidental degeneracies on high symmetry line 


A; TX; Ox,,TC»;; (Ra) {Ra}; 2; 103,00; C-1 WP; 
U; ZR; C»,,7 Cos; {Ro}, {Ra}; 2; i03, 00; C-1 WP; 
A; TZ; CL CuT;: {Ro}, {Ra}; 2, gtis go; СІМ; 
{R2}, {Re}; 2; W—lo3,00; — C-2 WP; 
{R2}, {Rs}; 2; «ὠσὶ ОЛ WP; 
{Ra}, {Re}; 2; — 20587809; 0-1 WP; 
{Ra}, {Rs}; 2; (—1)3/4 63, со; C-2 WP; 
{Re} , {Rs}; 2; 98290.70; C-1 WP; 
V; МА; Οἱ ΟΤΙ (Fo, Re}, (Fa, Re}; 4; Tates го; C-2 DP; 
У; ГМ; Сза,Сљ7; {Ra}, {Ва}; 2; 103,00; С-1 WP; 
S; ΖΑ; Cana Cn T; {Ro}, {Ra}; 2; 103,00; С-1 WP; 


= π: Ñ π: уо π: π: ὦ πι π: πι 
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11. SG 91-100 
SG 91 
Accidental degeneracies оп high symmetry line 
А; TX; Cay, T Сз; {Во}, {Βα}; 2; σα, со; C-1 WP; 1 
A; TZ; CL,CxT; {R2}, {Ва}; 2; Es un C-1 WP; 1 
{R2}, (Re); 2; У—103,0%; С-2 WP; 2 
{R2}, {Rs}; 2; 203223 go; C-1 WP; 1 
{Ra}; {Re}; 2; Se T; C-1 WP; 1 
{Ra}, {Rs}; 2; (—1)°/403, оо; C-2 WP; 2 
{Re}, {Rs}; 2; E ELIT C-1 WP; 1 
У; МА; Cf,CaT; {R2}, (R4) ; 2; ze oo; ο WP; 1 
{R2}, {Re}; 2; У—103,0%;  C-2 WP; 2 
{R2}, {Rs}; 2; mH σο; C-1 WP; 1 
{Ra}; (Re) ; 2; — 20227,00; С-1 МР; 1 
{Ra}, {Ra}; 2; (—1)9/403, 00; C-2 WP; 2 
{Ro}, {Rs}; 2; 23210000; C-1 WP; 1 
У; ГМ; Cos,C»7; (Rol (Ra) ; 2; 403, σο; C-1 WP; 1 
У; XM; C2z,7 Coy; {Ro}, {Ra}; 2; ἴσα, оо; C-1 WP; 1 
W; XR; C24,7 Cay; {Ro}, {Ra}; 2; ἴσα, 00; C-1 WP; 1 
SG 92 
Accidental degeneracies on high symmetry line 
A; TX; C,T Caz; {Ro}, {Ra}; 2; i03, 00; C-1 WP; 1 
A; TZ; C}Ł,CæT; {R2}, {R4}; 2; 225570, a0; C-1 WP; 1 
{R2}, (His) 2; /-103, 00; С-2 МР; 2 
{R2}, {Rs}; 2; 20352200; C-1 WP; 1 
{Ra}, {Reo}; 2; — 20272,00; C-1 WP; 1 
{Ra}, {Rs}; 2; (-1)*/403, со; C-2 WP; 2 
{Re}, {Rs}; 2; ao gg; C-1 WP; 1 
Vi МА; Cj,Co T; (Ro Re}, (Ra, Вв}; 4; 97792. Dou;  C-2 DP; 2 
У; ΓΜ; Coa,CooT; {R2}, {R4}; 2; i03, 00; C-1 WP; 1 
T; RA; Сж,Е,Т Cy; (Rs, R5) , (Rz, Rz) ; 4; —iľ3,0, Гоо, Го; C-2 DP; 2 
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SG 93 


Accidental degeneracies on high symmetry line 


A; DX; C»,7Co; {Ro}, {Ra}; 2; ics,co; C-1 WP; 1 
U; ZR; Co,7Co;; {Ro},{Ra}; 2; ἴσα, 00; C-1 WP: 1 
A; TZ; Ὁ ον {Re} (р; E σῃ; C-1 WP; 1 
{R2}, {Re}; 2; V/—1o3,005; С-2 WP; 2 
{Ra}, {Rs}; 2; 248,00; — C- WP; 1 
{Ra}, (Ro) ; 2; — 7058 оо; C-1 WP; 1 
{Ra}, {Rs}; 2; (-1)°/403, 00; С-2 WP; 2 
{Re}, {Rs}; 2; =% σο; C-1 WP; 1 
У; МА; CL,Cx7T; (Ra) , {Ва}; 2; cabo go; C-1 WP; 1 
{R2}, (He); 2; У-10з, oo;  C-2 WP; 2 
{R2}, (Rs); 2; 2572,09; — C-1 WP; 1 
{Ra} (Rey; 2; 773,05; C-1 WP; 1 
{Ра}, {Rs}; 2; (-1)°/403, 00; C-2 WP; 2 
(He) {Rs}; 2; 22200,00; C-1 WP; 1 
У; ГМ; С2а,СэьТ; {Ro},{Ra}; 2; ἴσα, σο; C-1 WP; 1 
S; ZA; Соа,Е,Сзь7; (H5) , (Rz); 2; 103, 00,00%; C-1 WP; 1 
У; XM; Co,7C2y; {Ro}, {Ra}; 2; 403, 00; C-1 WP; 1 
T; RA; Coz,T Cay; {Б}, {Ва}; 2; ἴσα, σο; C-1 WP; 1 
W; XR; Co4TC»,; {Ro},{Ra}; 2; ἴσα, σο; C-1 WP; 1 
SG 94 
Accidental degeneracies on high symmetry line 
A; TX; Co,/7Co;; {R2}, {Ra}; 2; 103,00; C-1 WP; 1 
U; ZR; Сә, ТС; {Ro}, {Ra}; 2; 103,00; C-1 WP; 1 
А; TZ; CŁ,CœT; {Ro},{Ra}; 2; 221570 gp; C-1 WP; 1 
{R2}, {Re}; 2; /—103,0; Ο2 WP; 2 
{R2}, {Rs}; 2; Sot gp; C-1 WP; 1 
(Ra) , {Reo}; 2; — 20272,00; C-1 WP; 1 
{Ra}, {Rs}; 2; (—1)°/403,00; С-2 WP; 2 
{Re}, {Rs}; 2; =, с; C-1 WP; 1 
V; МА; СЬ,С»ьТ; — (Ro, Re}, (Fa, Rs}; 4; 2233792, Toa; C-2 DP; 2 
X; ГМ; Сәа,Сәь7; {Ro}, {Ra}; 2; ἶσα, σο; C-1 WP; 1 
S; ZA; Coa,E,C» T; (R5) , (Rz); 2; 103,00,00; C-1 WP; 1 
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SG 95 


Accidental degeneracies on high symmetry line 


A; TX; C5,,7 Coz; {Но}, {Ва}; 2; ἴσα, 00; С-1 WP; 1 
Л; TZ; CL,CxT; {R2}, {Ra}; 2; cat σο; C-1 WP; 1 
{Рә}, {Re}; 2; V 103, со; C-2 WP; 2 
{R2}, {Rs}; 2; а, σο; C-1 WP; 1 
{Ам} {Re}; 2; — 7055800; C-1 WP; 1 
{Ra}, {Rs}; 2; (—1)°/403,00; C-2 WP; 2 
{Ro}, {Rs}; 2; = go; C-1 WP; 1 
У; MA; C2,C27; (R2) {Еа}; 2; 242,00;  C-1 WP; 1 
{R2}, {Re}; 2; ψ/-1σ», 00; C-2 WP; 2 
{R2}, {Rs}; 2; gotes, oo; C-1 WP; 1 
{R4}, {Re}; 2; — 20553 оо; C-1 WP; 1 
{Ra}, {Rs}; 2; (—1)°/403,00; C-2 WP; 2 
{Ro}, {Rs}; 2; о, go; C-1 WP; 1 
У; ГМ; CnCnT; {Во}, {На}; 2; 103,00; C-1 WP; 1 
У; XM; C25,7 Cay; {R2}, {Ra}; 2; 103, со; C-1 WP; 1 
W; ХВ; Coz,7 Озу; {Ro}, {Ra}; 2; 103,00; C-1 WP; 1 
SG 96 
Accidental degeneracies on high symmetry line 
A; TX; C,T Caz; {Ro}, {Ra}; 2; i03, 00; C-1 WP; 1 
А; TZ; C}Ł,CæT; {Р}, {Ра}; 2: νο со; C-1 WP; 1 
{R2}, (His) 2; /-103, σο; C-2 WP; 2 
{R2}, {Rs}; 2; 203522 σο; C-1 WP; 1 
{Ra}, {Reo}; 2; — 20272,00; C-1 WP; 1 
{Ra}, {Rs}; 2; (-1)9/*03, оо; C-2 WP; 2 
{Re}, {Rs}; 2; 22100 go; C-1 WP; 1 
V; МА; CCT; (Ro Re}, (Ra, Ra}; 4; 393793. po; — C-2 DP; 2 
У; ΓΜ; Coa,CooT; {R2}, {Ra}; 2; i03, 00; C-1 WP; 1 
T; ВА; Cox,E,T Cy; (Rs, R5) , (Rz, Rz) ; 4; Изо, Гоо, —iLo,2; С-2 DP; 2 


1022 
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Accidental degeneracies on high symmetry line 


A; PA/TZ; CŁ,CæT; (R2) (Fa); 2; 3579,09; — C-1 WP; 1 
{R2}, {Re}; 2; V—103,009; С-2 WP; 2 
{R2}, {Rs}; 2; 205523 σο; C-1 WP; 1 
{Ra}, {Re}; 2; — 7058 оо; C-1 WP; 1 
{Ra}, {Rs}; 2; (-1)?/403,00; C-2 WP; 2 
{Ro}, {Rs}; 2; =Z, с; C-1 WP; 1 
V; ZV; Ci. CnT; {R2}, {R4}; 2; 225070 σο; C-1 WP; 1 
{Πο}. {Re}; 2; ν--Ίσαισο Ο-2 WP; 2 
{R2}, {Rs}; 2; 201523 со; C-1 WP; 1 
{Ra}, {Re}; 2; — 7058 оо; C-1 WP; 1 
{Ra}, {Rs}; 2; (-1)?/403,00; C-2 WP; 2 
{Ro}, {Rs}; 2; о, σο; C-1 WP; 1 
W; XP; C»;,C»T; {R2}, (R4) ; 2; ἴσα, σο; C-1 WP; 1 
X; PZ/DT35 Coz,TC»y; (R2) , (R4) i 2; ios, 00; C-1 WP; 1 
F; ZF; Cas, T Cay; {R2}, {Ва}; 2; ios, со; C-1 WP; 1 
Q; NP; Cay; {R2}, {R4}; 2; ἴσα; οι WP; 1 
A; FX; Coa,Cov T; (Ra) , (R4) ; 2; 105,00; C-1 WP; 1 
U; ZU; Coa,Coy T; (Ra) , (R4) ; 2; 103,00; C-1 WP; 1 
У; XZ/XY; Съь,Т Cos; (H2) , {Βα}; 2; 03,00; C-1 WP; 1 
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SG 98 


Accidental degeneracies on high symmetry line 


А; TA/TZ; Οἱ ΟΤΙ {Е}, {8а}; 2; 
{Ro}, {Re}; 2; 
{R2}, {Rs}; 2; 
{Ra}, {Re}; 2; 
{Ra}, {Rs}; 2 
{Re}, {Rs}; 2; 
V; ZV; Ct, E,CæT; {Rio}, {R12}; 2; 
{Rio} , {Ria}; 2; 
{Rio}, {Ris}; 2; 
{R12}, {Ria}; 2; 
{R12}, {Ris}; 2; 
{Ris}, {Ric}; 2; 
W; XP; C2z,CaT; {Ro},{Ra}; 2; 
У; PZ/TX; CosTCoy {Rə}, {R4}; 3; 
F; ZF; Cos/TCoy; {R2}, {R4}; 2; 
Q; NP; Cay, E; {Rs}, {R7}; 2; 
д; ГХ; Cra,C2T; {Ro},{Ra}; 2; 
U; ZU; Coa. E,Co T; {R5}, {R7}; 2; 
У; XZ/XY; Cm,TCo;; {В}, {Ва}; 2; 


SG 99 


224520 go; C-1 WP; 
V/—103,00; C-2 WP; 
Zo. о; C-1 WP; 
— E" m ,00; C-1 WP; 
(—1)3/4 63, со; C-2 WP; 
==, σο; C-1 WP; 
2870,00, 003 C-1 WP; 
W—1o3,00,00; | C-2 WP; 
201523 σῃ, Go; C-1 WP; 
— 70578 00, 00; C-1 WP; 
(—1)3/4 63, ao, со; C-2 WP; 
7837370. Gp, 00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
103,00; C-1 WP; 
—103,00; C-1 WP; 
103,00; C-1 WP; 
103,00,00; C-1 WP; 
103,00; C-1 WP; 


Accidental degeneracies on high symmetry line 


A; DX; 
U; ZR; 
A; TZ; 
V; MA; 
x; ΓΜ; 
S; ZA; 
Y; XM; 
T; RA; 


σαι] Caz; {Ra}, {Ra}; 
σαι] Caz; {Ra}, (Fa) ; 
Choy; {Ro}, {Rr}; 
Choy; {Ro}, {Rr}; 
Cd; саа; (Ra) , {Ra}; 
Cd; саа; (Ra) , {R4}; 
gy σα (Ra), {Ра}; 
Oy,T ox; (Ro), {Ra}; 


103,00; P-WNL; 
103,00; P-WNL; 
DUM ilo; DP; 
оо οι DP; 0 
103,00; P-WNL; 
103,00; P-WNL; 
103,00; P-WNL; 
103,00; P-WNL; 


πι πι πι πι πι πι πι ы Ñ π: = N = = Ñ = = ὦ un 
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Accidental degeneracies on high symmetry line 


A; PX; os, Co; {Πο}. {Ка}; 2; ἴσα, σο; P-WNL; 

U; ZR; o2,7 C22; (Ra), (Fa) ; 2; ἴσα, σο; P-WNL; 

A; ΓΖ; Choy; {Re},{Rr}; 4; ΠΟ DP; 

V; МА; Сов; {Re}, {Rr}; 4; ο ο DP; 

У; ГМ; σαν] oda; (Rəy , (Ray; 2; ἴσα, со; P-WNL; 

5; ΖΑ; σαν Oaa; {Ro}, {Ra}; 2; 103,00; P-WNL; 

W; XR; σι. {Rs}, {Re}; 2; ἴσο, ἶσα; P-WNL; 
{Rs}, {В}; 2; ios, ios; P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNLs; 
{Re}, {R7}; 2; ἰσα, — ioo; P-WNLs; 
{Ro}, {Rs}; 2; 03, -ἰσα; P-WNL; 
{Rr}, {Rs}; 2: —100, —103; P-WNL; 
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SG 101 


12. SG 101-110 


Accidental degeneracies on high symmetry line 


A; DX; 
A; TZ; 


Ox, T Coz; {R2}, {R4}; 2; 103, 00; 
Choy; {Ro}, {Rr}; 4; 399792, io; DP; 


P-WNL; 


У; MA; Cho; (Re), (Rr) ; 4; ΟΣ DP; 0 

X; ГМ; σαν,7σαα; (R2) , (R4) ; 2; 103,00; P-WNL; 

S; ZA; Gab,T саа; (Fa) , (Ra) ; 2; ἶσα, 00; P-WNL; 

У; ХМ; σι σα {R2},{R4}; 2; ἴσα, σο; P-WNL; 

SG 102 

Accidental degeneracies on high symmetry line 

A; DX; o2,7C2z; (Ha),(R4) ; 2; ἴσα, 00; P-WNL; 

А; TZ Choy; {Re}, {Rr}; 4; SE iTo; DP; 

V; MA; Cj,0s; — (Re), {Rr}; 4; 222732. (Tos; DP; 

X; ГМ; σαν саа; {В2}, {Ва}; 2; ἴσα, со; P-WNL; 

S; ZA; Oab,T Oda; (Ha), {Ва}; 2; ἴσα, 00; P-WNL; 

T; RA; oy,£,Tox; (R5) , (Rz) ; 2; 103, 00, 00; P-WNL; 

W; XR; oy,C2;; {Rs}, {Re}; 2; 100,103; P-WNL; 
{Rs}, {R7}; 2; i03, 103; P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNLs; 
{Roe}, {R7}; 2; 103, --ἰσο; P-WNLs; 
{Roe}, {Rs}; 2; 103, —io3; P-WNL; 
(Rz) , {Rs}; 2; —to0, —io3; P-WNL; 

SG 103 

Accidental degeneracies on high symmetry line 

A; PX; о. C22; {Бә}, (Fa); 2; 403, 00; P-WNL; 

A; TZ; Choy {Re}, {Rr}; 4; σος (гуу; DP; 0 

V; МА; Choy; (Rs), (Rr) ; 4; 2509702 ¿oas DP; 0 

У; ГМ; одь,7 даа; (R3) , (R4) ; 2; ἴσα, 00; P-WNL; 

Y; XM; σι σα {Ro}, {Ra}; 2; 103, 00; P-WNL; 


1025 


1026 


SG 104 


Accidental degeneracies on high symmetry line 
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A; TX; o,,7 Co;; {В}, {Ва}; 2; ics,Go; P-WNL; 

A; PZ; Chou {Re} {R7}; 4; σα ios DP; 0 

V; МА; Cj,0s; — (Re), {Rr}; 4; 227732. Toa; DP; 

У; ГМ; оаь,Т оаа; {R2}, {R4}; 2; ἰσα, σο; P-WNL; 

T; ВА; оу,Е,Тоь; (R5) , (Rz) ; 2; ἴσα, 00, со; P-WNL; 

W; XR; oy,C2;; {Rs}, {Re}; 2; 100,103; P-WNL; 
{Rs}, {R7}; 2; 103,103; P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNLs; 
{Roe}, {R7}; 2; 103, --ἰσο; P-WNLs; 
{Re}, {Rs}; 2; ἴσα, -ἴσα; P-WNL; 
{Rr}, {Rs}; 2; —ico,—ics; P-WNL; 

SG 105 

Accidental degeneracies on high symmetry line 

A; TX; o2,7 Caz; {Бә}, {Ва}; 2; 403, 00; P-WNL; 

U; ZR; о„,7 Co;; (Ha) , (Ra) ; 2; ἴσα, оо; P-WNL; 

А; TZ; Choy; Е}, {Ет}; 4; ОГО; ОР; 0 

У; МА; Choy; {Ro}, {Rr}; 4; 299722, τοι DP; 

У; ГМ; σαν, даа; (R3) , (R4) ; 2; ἴσα, 00; P-WNL; 

У; ХМ; σι σα; {Бә}, {Па}; 2; ἴσα, 00; P-WNL; 

T; RA; συ σα (Ra), (Ra) ; 2; σα, σο; P-WNL; 

SG 106 

Accidental degeneracies on high symmetry line 

A; DX; 05,7 Cos; {Вә}, (Ra) ; 2; 103,00; P-WNL; 

U; ZR; o5,7Co;; {Ro}, {Ra}; 2; ios, оо; P-WNL; 

A; TZ; Choy; {Re}, {Rr}; 4; 3230792, ¿T'oa; DP; 

V; МА; Chon; (Re), {Rr}; 4; 2253732 ios; DP; 

У; ГМ; оаь,Т oda; (R2) , (Ra) ; 2; 103,00; P-WNL; 

W; XR; σι ο. {5}, {86}; 2; 100,103; P-WNL; 
{Rs}, {R7}; 2; ἴσα, ἴσα; P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNLs; 
{Re}, {R7}; 2; ἴσα, --ὐσο; P-WNLs; 
{Re}, {Rs}; 2; ἴσα, —io3; P-WNL; 
(Rz) , {Rs}; 2; --ἰσο, — i03; P-WNL; 


1027 


SG 107 


Accidental degeneracies on high symmetry line 


A; ГА/Г Chaos {Πο}, {Rr}; 4; 5057020401; DP; — 0 
У; ZV; Chey; {Ro} {Rr}; 4 E iTo; DP; 0 
X; Г7/ГУ; σι Τσαι {В}, {Ва}; 2; ἦσα, σο; P-WNL; 
Е; ZF; Oy Tos {Ro}, {Ra}; 2; 103,00; P-WNL; 
A; DX; σαν, Oda; {Ra}, {R4}; 2; σα, σο; P-WNL; 
U; ZU; баь,Т Oda; (Ra) , {R4}; 2; σα, σο; P-WNL; 
Y; XZ/XY; Oda, T Сәг; {R2}, {R4}; 2; 103,00; P-WNL; 
SG 108 
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Accidental degeneracies on high symmetry line 


А; ГА/Г Choy {Πο}, {Rr}; 4; S372, ipo; DP; 0 
У; ZV; Choy; {86}, {Rr}; 4 22521001; DP; 0 
X; DZ/TX; ey, Tos; {В}, {Ва}; 2; ἦσα, σο; P-WNL; 
Е; ZF; σι σαι {Ro}, (Ha) ; 2; 103,00; P-WNL; 
A; DX; Odb; T Oda; (Ra) , {Ra}; 2; σα, σο; P-WNL; 
U; ZU; σαν, T Oda; (Ra) , {Ra}; 2; σα, σο; P-WNL; 
Y; XZ/XY; Oaa, T Cos; {Ro}, (R4) ; 2; ἴσα, σο; P-WNL; 
SG 109 


Accidental degeneracies on high symmetry line 


A; TA/TZ Ci,cy; {Ro}, {R7}; 4; 997722. ioa; DP; 

V; ZV; Со; (Ro), {Rr}; 4; 2243732. iT os; DP; 

W; XP; | Gaa,Co:; {R5},{Re}; 2; ἴσο, ios; P-WNL; 
{Rs}, {R7}; 2; ios, ios; P-WNL; 
{Rs}, {Rs}; 2; ἰσα, ἴσο; P-WNLs; 
{Re}, {R7}; 2; юз, --ἴσο; P-WNLs; 
{Re}, {Ев}; 2; i03, — i03; P-WNL; 
{R7}, {Rs}; 2; — ioo, — i03; P-WNL; 

У; PZ/TYX; συ σα; {Ег}, (Ra) ; 2; 103,00; P-WNL; 

Fi ДЕ; Galos {Πο}, (Fa) ; 2; 103,00; P-WNL; 

A; TX; Cb; T Oda; {R2}, {Ва}; 2; ἴσα, σο; P-WNL; 
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SG 110 


Accidental degeneracies on high symmetry line 


A; TA/TZ; Cho; {Re}, {Вт}; 


V; ZV; 
W; XP; 


F; ZF; 


Chow; {Ro}, {Βτ}; 

Oaa;C2z; {Rs},{Re}; 

{Rs}, {Rr}; 

{Rs}, {Rs}; 

{Re}, {R7}; 

{Ro}, {Rs}; 

{Rr}, {Rs}; 

X; Г2/ГУ; συ σαι {R2}, {Ra}; 
cy Tos; (Ra) {Ra}; 

саь,Т саа; (Ra) , (Fa) ; 


A; DX; 


Гз,0+1Го,2 ; 
— , ilo; DP; 


vs 


Го, 1-Я з,0 ; А ¿ 
> == ; iL'o;3; DP; 


7 
100,103; 
103,103; 
103,100; 
103, —100; 
103, —103; 
—100, —1033 
173,00; 

ἶσα, 00; 


103, 90; 


P-WNL; 
P-WNL; 
P-WNLs; 
P-WNLs; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
P-WNL; 
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13. SG 111-120 
SG 111 
Accidental degeneracies on high symmetry line 
A; DX; C»,7 Coz; (Ro) , (R4) ; 2; i03,00; C-1 WP; 1 
U; ZR; Co,,7 C22; {Вә}, (R4) ; 2; ісз, со; C-1 WP; 1 
У; ГМ; oca,Toaa {Ro},{Ra}; 2; ἴσα, со; P-WNL; 
S; ZA; саь,Тоаа; {R2}, {R4}; 2; ἴσα, со; P-WNL; 
У; XM; Co,,7 Coy; (Ro) , (R4) ; 2; 103, 00; C-1 WP; 1 
T; RA; Cos/TC»y; (R>) , (Ra) ; 2; 103,00; C-1 WP; 1 
W; XR; Co2,7 Сәу; {Вә}, (RA) ; 2; i03,00; C-1 WP; 1 
SG 112 
Accidental degeneracies on high symmetry line 
A; DX; C»,7Co; {Π2},{Βε}; 2; ісз, оо; C-1 WP; 1 
U; ZR; C2y,E,T C22; (R5) , (Rz) ; 2; io3,00,00; C-1 WP; 1 
У; ГМ; оаь,Т даа; {R2}, (F4) ; 2; 103,00; P-WNL; 
Y; ХМ; Cn,7Coy; {Вә}, {Ва}; 2; i03,00; C-1 WP; 1 
Т; ВА; Cəsz,E,T Cay; (Hs) , {Вт}; 2; 103, 00, 00; C-1 WP; 1 
W; ХВ; Co,7Co, {Reo}, (R4); 2; ἴσα, 00; C-1 WP; 1 
SG 113 
Accidental degeneracies on high symmetry line 
A; TX; Cay,7C2z; {Ro}, {Ra}; 2; 103, 00; C-1 WP; 1 
U; ZR; C2y,T C22; (Ro) , (Ra) ; 2; ἴσα,σο; C-1 WP; 1 
X; DM; оаь,7 саа; {R2}, {Ва}; 2; ἴσα, со; P-WNL; 
5; ΖΑ; cal oda; {R2}, (Ra) ; 2; ἴσα, σο; P-WNL; 
SG 114 
Accidental degeneracies on high symmetry line 
A; DX; ὤν ΤΟ. {R2}, (Ra) ; 2; ἴσα, 00; C-1 WP; 1 


U; ZR; C2y,E,T C22; (R5) , (Rz) ; 2; 103, 00, 00; C-1 WP; 1 


У; ГМ; 245,7 Oaa; 


{R2}, {Ва}; 2; ios, 00; 


P-WNL; 


1029 


1030 


SG 115 


Accidental degeneracies on high symmetry line 


Δ; TX; о„Лоу; {Вә}, (Ra); 2; io3,00; P-WNL; 
U; ZR; o2,T 0y; {В2\, {Па}; 2; 403, со; P-WNL; 
У; ГМ; Coa,CaoT; {R2}, (Ra) ; 2; 105,00; С-1 WP; 1 
S; ZA; Coa,CoVT ; {В2},{Ва}; 2; 40з, во; C-1 WP; 1 
У; ХМ; ey,7Co;; {Б}, {Еа}; 2; ἴσα, со; P-WNL; 
T; ВА; oy,7 Coz; (Ha), {Ва}; 2; ἴσα, σο; P-WNL; 
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Accidental degeneracies on high symmetry line 


A; TX; cx,T oy; {R2}, {R4}; 2; ics,Go; P-WNL; 
X; ГМ; Ca, CT; {Ro},{Ra}; 2; 403, σο; C-1 WP; 1 
S; ZA; Coa,E,CovT ; (R5) , (Rz) ; 2; ісз, оо, со; C-1 WP; 1 
Y; ΧΜ; oy,7 C22; {R2}, (F4) ; 2; 403,00; P-WNL; 


SG 117 


Accidental degeneracies on high symmetry line 


A; PX; о»Тоу; {Ra}, {Ra}; 2; 103,00; P-WNL; 
U; ZR; σε Τσι (Ra), (Fa) 2; 403,00; P-WNL; 
У; ГМ; Coa,CoVT; (Ra) {R4}; 2; ἴσα, σο; C-1WP; 1 
5; ZA; Cza,C»V T; {Ra}, {R4}; 2; 103,00; C-1 WP; 1 
W; ХВ; συ. Ҷ{Р5}, {85}; 2; 100,103; _ P-WNL; 
{Rs}, {Вт}; 2; io3,i03; = P-WNL; 
{Rs}, {Rs}; 2; ioa, ico; ^ P-WNLs; 
{Πο}, {R7}; 2; ἴσα, —ioo; P-WNLs; 
(His) (Rs); 2; ἴσα, юз;  P-WNL; 
{R7}, {Rs}; 2; —ioo, —юз; P-WNL; 
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SG 118 


Accidental degeneracies on high symmetry line 


A; PX; σε,Τσῳ; {R2}, {R4}; 2; 103,00; P-WNL; 

У; ГМ; Coa,CaoT; {Ro}, {Ва}; 2; ἶσα, σο; C-1 WP; 

S; ZA; Cos,E,C» T; (R5) , (Rz) ; 2; 103, 00,00; C-1 WP; 

T; RA; oy,E,7C2z; (Hs), {Ет}; 2; ἰσα,σο,σο; P-WNL; 

W; XR; оу,Сә:; {Rs}, {Re}; 2; 100,103; P-WNL; 
{Rs}, {R7}; 2; ἴσα, ios; P-WNL; 
{Rs}, {Rs}; 2; ἴσο, i00; P-WNLs; 
{Re}, (Rz) ; 2; поз, -ἰσο; | P-WNLs; 
{Re}, {Rs}; 2; поз, —403; P-WNL; 
(Rz) , {Rs}; 2; --ἶσο,--ἶσα; P-WNL; 

SG 119 

Accidental degeneracies on high symmetry line 

W; XP; C2z,CaT; {R2}, (R4) ; 2; 103, со; C-1 WP; 1 

X; DZ/TX; oyTCos {Вә}, {Еа}; 2; io3,00; P-WNL; 

F; ZF; о, T Caz; {Ro}, {Ва}; 2; 03,00; P-WNL; 

A; LX; C»a,CoyT ; (Ro) , (R4) ; 2; 403, со; C-1 WP; 1 

U; ZU; Сәа,СәьТ; (Ro) , (R4) ; 2; 103, со; C-1 WP; 1 

У; XZ/XY; C»,7 Cos; {Во}, (R4 ; 2; io3,00; C-1 WP; 1 


SG 120 


Accidental degeneracies on high symmetry line 


W; XP; 
У; Г7/ГУ; 
F; ZF; 
A; ГХ; 
U; ZU; 
y 


С2.,СъьТ; (Ro) , {R4}; 2; 403,090; C-1 WP; 1 
0y,7 Cas; {R2}, (Ra) ; 2; ἴσα, во; P-WNL; 
Oy,7 Cas; {Ro}, (Ra) ; 2; ἴσα, во; P-WNL; 
C3a,C2vT ; {R2}, (R4) ; 2; 403,09; C-1 WP; 1 
Cra,CaoT; {R2}, {R4}; 2; ісз, со; C-1 WP; 1 
; ХИ/ХУ; Cæ,T Caz; {R2}, (R4); 2; їоз, со; C-1 WP; 1 
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1032 


14. SG 121-180 


SG 121 


Accidental degeneracies on high symmetry line 


У; DZ/DTX; С.Т Cay; (R2) , {Ва}; 2; 103,00; C-1 WP; 1 
Е; ZF; Cre,T Cay; {R2}, {Γι}; 2; 403, 00; C-1 WP; 1 
Q; NP: Coy; {Ro}, {Ra}; 2; ios; C-1 WP; 1 
A; PX; Gal Oda; (Ra), {Ra}; 2; 03,00; P-WNL; 
U; ZU; саь,Т Oda; {R2}, {Ra}; 2; ἴσα, со; P-WNL; 
У; XZ/XY; caa,T Caz; (Ro) , {Γι}; 2; юз, во; P-WNL; 


SG 122 
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Accidental degeneracies on high symmetry line 


W; XP; Oda, C22; {Rs}, {Πο}: 2; ἰσο, ios; P-WNL; 
{Rs}, {R7}; 2; 103,103; P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNLs; 
{Ro}, {Rr}; 2; 103, -ἴσο; P-WNLs; 
{Ro}, {Rs}; 2; io3,-io3; P-WNL; 
{R7}, {Rs}; 2; -ἰσο, —103; P-WNL; 

X; ГА/ГУ; Coe, TC; {Ro}, {Ra}; 2; 103, 00; C-1 WP; 1 

F; ZF; Cox, ЕТ Coy; {R5}, {R7}; 2; io3,00,00; C-1 WP; 1 

Q МР; Coy,H; {Rio}, {Ria}; 2; ἴσα, со С-1 WP; 1 

A; TX; Odb, T Oda; {R2}, {R4}; 2; 103,00; P-WNL; 


SG 123 


Accidental degeneracies on high symmetry line 


A; TZ; εν ο {R6}, {R7}; А; 007995 i o1, alae) DP; 0 


V2 
V; MA; Cj,0y,IT; {Re}, {Rr}; 4; 293792. 04го, -ἴΓοα; DP; 0 
SG 124 


Accidental degeneracies on high symmetry line 


U; ZR; o2z,Coy,JT; {Rs,Rs},{Re, Вт}; 4; Поз, Изо, —iDo,2; DP; 0 
Е: 4; 81792. io, —Й`о,2; DP; 0 
У; МА; Оо, IT; {R6}, {R7}; 4; 817792. οι, —ilo,2; DP; 0 
S; ZA; c;,,Cəa IT; (Rs, Ез}, (Ro, Вт}; 4; V0.3, Гз,0, — 0,2; ОР; 0 
T; ВА; az,Cos,IT; (Rs, Ra) , (Ro, Rr}; 4; Гоз, i3,0, —iLo,; DP; 0 
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SG 125 


Accidental degeneracies on high symmetry line 


A; TZ; Εαν; {Вв},{Вт}; 4; 25092702 ipo, оз; DP; 0 
У; МА; СЕ о. IT; (Re) , {Ет}; ο ου 
Ys XM; Oy, Cos, IT; (Fs, Rs}, (Ro, Вт}; 4; 1Го,з, iU3,0, —iL'o,2; DP; 0 
Ts RA; Oy, Cos, IT ; {Rs, Ез} ,{ 6, Вт}; 4; 1Го,з, 13,0, —iL'o,2; DP; 0 
W; XR; σι Ο.Τ (Rs, Ra) , (Re, R7}; 4; iTo;s, 13,0, Го; DP; 0 
SG 126 
Accidental degeneracies on high symmetry line 
U; ZR; 02, Co, IT; (Fs, Πε}, (Ro, Вт}; 4; 1Го,з, iU3,0, —iL'o,2; DP; 0 
А; ΓΖ; Coy IT; {Re}, {Rr}; 4; T2067 να (To, —iTos; DP; 0 
У; МА; CL zT; (Re) , (Rz) ; 4; олча Гоз, Го,2; DP; 0 
S; ZA; o2,CoatIT; (Rs, Ra) , (Re, Rr}; 4; Поз, 13,0, Го; DP; 0 
У; XM; oy,Cos ITT; (Hs, Πα}, (Fio, R7}; 4; 1Го,з,іГз,о, -1Γο,2; DP; 0 
W; XR; oy,Coz,IT; (Hs, Πο}, (Ro, R7}; 4; оз, 03,0, —1Го,ә; DP; 0 
SG 127 
Accidental degeneracies on high symmetry line 
A; TZ; Coy, IT; {R6}, {Rr}; 4; 73017704. io, –1Го2; DP; 0 
W; ХВ; oy,Cə2z IT; (Fs, Rs}, (Ro, Ет}; 4; Гоз, іГз,о, —Го,2; DP; 0 

"= SG 128 

> = Accidental degeneracies on high symmetry line 
U; ZR; o2,Cxy JT; — (Rs, Rs}, (Fo, Rr}; 4; To,3, 03,0, — ios; DP; 
A; TZ; Che, IT; во 4; 580702 (Do, (Го; DP; 0 
5; 2А; σε (αμ — (Rs, Rs}, {Βο, Rr}; 4; Гоз, іГз,о, "o; DP; 
Т; ВА; Cox,oy,E,IT; (Ro, Rs} {Βτ, Ro}; 4; —То,з, 03,0, Too, —Го,2; P-DNL; 
W; ХВ; Oy,C2z IT; (R5, Re}, {R7, Rs}; 4; 1Гз.о, 13,3, —1Го,о; P-DNL; 
SG 129 
Accidental degeneracies on high symmetry line 
А; TZ; Cto IT; {Re} {R7}; 4; 81792 (Do, ios; DP; 0 
У; XM; Coz,0y, IT; (Rs, Ra) , (Ho, R7}; 4; оз, 03,0, —iLo,2; P-DNL; 


T RA; Cos ,0y,IT ; {Rs, Rs} ; (He, Ет} Н 4; 1Го,з, 13,0, —ilo;; P-DNL; 
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SG 130 


Accidental degeneracies on high symmetry line 


U; ZR; 
A; TZ; 
S; ZA; 
Y; ХМ; 


92,C2y,IT i (Rs, Ra] , (Re, R7}; 4; 
Choy IT; {R6}, {Вт}; 4 
02,C2a,I T; (Hs, Ra) , (Ho, R7}; 4; 
Cos,0y,1 T; (Hs, Rs}, (Ho, R7}; 4; 


1Го,з, 18.0, —iT'o;2; 


DP; 


Гз, 00,2 ; ; 
— Гол, —ilo;2; DP; 


м2 
Го, з, 18.0, —iT'o;2; 


1Го,з, iU'3,0, —iL'o,2; 


ОР; 
P-DNL; 
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15. SG 131-140 


SG 131 


Accidental degeneracies on high symmetry line 


A; ΓΖ; Cho I7; (Ro) {Βτ}; 4; 347702. ioa, Гол; DP; 0 
V; МА; Ci,,o,,IT; {Ев}, {Rr}; 4; 2281702. οι, Йо; DP; 0 
5; ZA; Coa, IT; (Fs, Πο}, (Fr, Rs}; 4; πιο, 03,3, —Го,2; DP; 0 
SG 132 

Accidental degeneracies on high symmetry line 

U; ZR; oz,Cay IT; {Rs, Rs}, (Ro, R7}; 4; 1Го,з,1Гз,о, —iT'o;2; DP; 0 
А; ΓΖ; Cho IT; (Ro) (Rr) ; 4, 387792. (Toi, о; DP; 0 
V; МА; CL, IT; {Βα}, (Rr) ; 4; Т®б% оз οι, -ἴΓορ; ОР; 0 
T; RA; G, Coa, IT; (Hs, Rs}, (Ro, Ат}; 4; 1ΓῸ,3, 13,0, —iL'o,2; DP; 0 
SG 133 

Accidental degeneracies on high symmetry line 

A; TZ; Cto IT; {Πο}. {Rr}; 4; 7207002 (To; -ίΓοα; DP; 0 
V; МА; CL,IT; {Вв} [Er] i 4; Ter AO. Tos, ορ: DP; 0 
S; ZA; C2a,02,1T; {Rs, Re}, (Rz, Rs}; 4; 1Гз,0, 13,3, — 0,2; DP; 0 
У; ХМ; oy,Cəoz IT; (Rs, Ra) , (Ro, R7}; 4; Гоз, іГз,о, — 0,2; DP; 0 
T; RA; оу,С ТТ; (Fi, Ra) , (Ro, Rr}; 4; iT'o;s; іГз,о, —Го,2; DP; 0 
W; XR; oy,Coz,IT; (Bs, Ев}, (Ro, R7}; 4; Гоз, iDa,0, —iTo,2; DP; 0 
SG 134 

Accidental degeneracies on high symmetry line 

U; ZR; o2,Cay JT; (Fs, Ев}, (Fo, R7}; 4; ios іГз,о, io; DP; 0 
A; TZ Coy IT; {Re} {Rr}; 4; 547 T2 io, iTo; DP; 0 
У; МА; Сі ое IT; {R6}, {R7}; 4; ας Го, iT 0,2; DP; 0 
У; ХМ; oy,Cəoz IT; (Rs, Ra) , (Ro; R7}; 4; οι, іГз,о, — 0,2; DP; 0 
W; ХВ; о,,С?.ГТ; (Hs, Πε}, (Fo, R7}; 4; 1Го,з,іГзо, -1Γο,; DP; 0 
SG 135 

Accidental degeneracies on high symmetry line 

A; TZ; Cj,oy,IT; {Re}, (Rz); 4; 81792. iP, — ioo; DP; 0 
S; ZA; Coa,0z,IT ; { Въ, Πο}, (Rz, Rs}; 4; Изо, 03,3, io; DP; 0 
W; XR; ay,Co;,IT; (Fi, Πε}, (Fio, Вт}; 4; Го,з, 03,0, —iTo;2; DP; 0 
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SG 136 


Accidental degeneracies on high symmetry line 


U; ZR; о.,Сәу,1Т; — (Bs, Ва}, (Re, Вт}; 4; Поз, 3,0, —iTo,5; DP; 

A TZ; Сот; {Re}. {Rr}; 4; 3297792 ipo, од; РРБ; 
T RA; Cos 02, E, IT; (Ro, Ro}, (Rz, Rs}; 4; 1ΓῸ,3, —iL3,3, —D'o,0, —4Го,2; P-DNL; 
W; ХВ; oy,C2, IT; — (Hs, Во}, {Вт, Rs}; 4; 03,0, 13,3, —Го,2; P-DNL; 
SG 137 


Accidental degeneracies on high symmetry line 


A; ΓΖ; Cio,IT; {Πο}, (Rr) ; 4; “204802 io, о; DP; 0 
S; ZA; C20,0217; (Hs, Re}, (Rz, Rs}; 4; 1Гз,о, iL3,3, —iL'o,2; DP; 0 
У; ХМ; Coz,0;,IT; (R5, Rz) , (Ro, Rs}; 4; Гоз, Гзз, -1ΓῸ 0; P-DNL; 
I RA; Cor,02 ‚ГТ; (R5, Rz) , (Ro, Rs}; 4; 1Го,з, iL'3,3, —Я`0,2; P-DNL; 
SG 138 


Accidental degeneracies on high symmetry line 


U; ZR; o;,Co,, IT; (Bs, Ва}, (Re, Rr}; 4; Поз, зо, —iTo;2; DP; 

A; TZ; ο στ. {R6}, {R7}; 4; 3991792 ipo, Йо; DP; 0 
Y; XM; Coc,02,J7; (Hs, Rz) , (Fe, Rs}; 4; Гоз, Гз,з, —iTo,2; P-DNL; 
SG 139 


Accidental degeneracies on high symmetry line 


A; ГА/Т7; Cloy, IT; {R6}, {R7}; а 


T201702. о, —iTo; DP; 0 
У; ZV; — CioyIT; {Re} , (Rr) ; 4; 755 


++Го,2 В А ñ , 
О s ilo,1, —ilo;2; DP; 0 


SG 140 


Accidental degeneracies on high symmetry line 


А; TA/TZ; Оо, IT; {Re} , {Rr}: 4; 5505202 {Го |, -ἴΓοα; DP; 0 
ΟΡ IT; {Re}, {R7}; 4; tE {Го |, -ἴΓοα; DP; 0 


Q; NP; Coy, IT; — (Ho, Ro}, (Ra, Ra}; 4; 4Гз,о, Го; DP; 0 
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SG 141 


16. SG 141-150 


Accidental degeneracies on high symmetry line 


A; ГА/Г7; ο σοι, {Ret δη 4; C29 ΣΌΣ iDg 4, ioa; DP; 0 
V; ZV; Ci. os, ΕΤ: {Ris},{Ria}; 4; 227322. Poa, Гоо, —iToz; DP; 0 
W; XP; C2z,0a,IT; {Rs, Rot, (Rz, Rs}; 4; 1Гзо, Гз,з, —iTo,2; DP; 0 
U; ZU; C»a,02,I {Rs, Rot, (Rs, Rs}; 4; i0'3,0,i0'3,3, — 0,2; ОР; 0 
У; XZ/XY; Cx,caa IT; {[5, οὶ, (Rz, Rs}; 4; 1Гз,о, 103.3, —їГо,о; DP; 0 
SG 142 
Accidental degeneracies on high symmetry line 
A; PA/TZ; Сев, IT; {Re} (Rr); 4, 15002 inp a, ipo; DP: 0 
V; ZV; C4,,05,E,IT; {Ваз}, {Ва}; 4; Toa iso Гол, Гоо, —iTo2; DP; 0 
W; ХР; Caz,0da, tT; (Rs, Е}, (Rz, Rs}; 4; 4Гз,о, 3,3, -1ΓῸ,3; DP; 0 
Q; NP; Co,E,IT; {Β6, Rs}, (Fo, Rr}; 4; ιο, Гоо, —iTo,2; ОР; 0 
U; ZU; Coa,02,I T7; — (Hs, Ro) , (Rz, Rs}; 4; 03,0, Гз,з, — 0,2; DP; 0 
Y; XZ/XY; Coca a IT; (Rs, Ro) , (Rz, Rs}; 4; 03,0, iT3,3, — io; DP; 0 
SG 143 
Accidental degeneracies on high symmetry line 
A; TA; Оз; {R2}, {Ва}; 2; σο; C-1 WP; 1 

(R2) (Fo) ; 2; 20553903; C-1 WP; 1 

{R4}, {Re}; 2; cio; C-1 WP; 1 
P; КН; Сз; {R2}, (Fa) ; 2; 09; C-1 WP; 1 

{R2}, {Ro}; 2; 255/303; C-1 WP; 1 

{Ra}, {Πο}: 2; σιο; C-1 WP; 1 
SG 144 
Accidental degeneracies on high symmetry line 
A; ГА; Су; {R2}, (Fa) ; 2; оо; C-1 WP; 1 

{Ro} , {Re}; 2; 5ο νόσο C-1 WP; 1 

(Ua) {Re}; 2; cio; C-1 WP; 1 
Р; КН; ΟἿ; (Ro) {Ва}; 2; оо; C-1 WP; 1 

{R2}, {Re}; 2; 2059303; C-1 WP; 1 

{R4}, {Re}; 2; 010; C-1 WP; 1 
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SG 145 


Accidental degeneracies on high symmetry line 


A; TA; Cs; {Βα}, (Fa) ; 2; оо; C-1 WP; 1 
. 9. со+іуЗоз. . 
(Ha) , {Re}; 2; 29225373; C-1 WP; 1 
{Πα}, {Πο}: 2; cio; C-1 WP; 1 
Р; КН; C3; (Ro) (Fa) ; 2; оо; C-1 WP; 1 
. η. со+іуЗоз. : 
{R2}, {Re}; 2; 20398; C-1 WP; 1 
{Ra}, {Re}; 2; cio; C-1 WP; 1 
SG 146 


Accidental degeneracies on high symmetry line 


А; TA/TZ; C3; {R2}, (Ra); 2; σο; C-1 WP; 1 
a . σι Зо. 7 
{R2}, {Re}; 2; CE C-1 WP; 1 
{Ra}, {Re}; 2; cio; C-1 WP; 1 
P;ZP; Οὔ; {R2}, {R4}; 2; os; C-1 WP; 1 
Я "E Зо. M > 
{R2}, {R6}; 2; gotiv3os, C-1 WP; 1 
{R4}, {Re}; 2; cio; C-1 WP; 1 
SG 147 


Accidental degeneracies on high symmetry line 


A; ГА; Cs IT; Ui», Re} ,{ Ra, Ра}; 4; Γι», –4Г0,2; DP; 0 
P; KH; Cs IT; Ui», Re} {Га, Ра}; 4; Γι», -11ο,2; DP; 0 


SG 148 


Accidental degeneracies on high symmetry line 


A; TA/TZ; СУ ДТ; (Ro, Re}, (F4, Ra}; 4; Τιο,- Του; DP; 0 
P; ZP; C$ ΙΤ; (Ro, Re) , (R4, Ra}; 4; Γιο, —il'o 2; DP; 0 


SG 149 


Accidental degeneracies on high symmetry line 


A; TA; C3,C22T; {Ro}, {Ra}; 2; 09,00; C-1 WP; 1 
{R2}, {Re}; 2; 2035393, σρ. C-1 WP; 1 
{Аа}, {Re}; 2; 210,00; C-1 WP; 1 
Р; KH; C3,C22T; {Ro}, {R4}; 2; 09,00; C-1 WP; 1 
{R2}, {Re}; 2; 2955393. со; C-1 WP; 1 
{R4}, {Re}; 2; 210,00; C-1 WP; 1 
X; ГМ; Сз; {R2} , {Ra}; 2; dos; С-1 WP; 1 
R; AL; Ch; {R2}, {Ва}; 2; ἴσα; C-1 WP; 1 
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SG 150 


Accidental degeneracies on high symmetry line 


A; ГА; С+,СТ; (Ro) , (R4) ; 2; 09, 00; C-1 WP; 1 
{R2}, {Re}; 2; 5ο νόσο σρ. C-1 WP; 1 
{R4}, (Ho) ; 2; 010,00; C-1 WP; 1 
P; KH; ὉΠ {R2}, {R4}; 2; oo; C-1 WP; 1 
(Hao), {Re}; 2; 20339983. — C-1 WP; 1 
{Ra}, {Re}; 2; σιο; C-1 WP; 1 
T; ГК; С; {R2}, {R4}; 2; ioa; C-1 WP; 1 
S; АН; Ch; {R2}, {R4}; 2; ios; C-1 WP; 1 
Т’; MK; Сз; {R2}, {R4}; 2; ios; C-1 WP; 1 
5'; LH; CA; {R2}, {R4}; 2; ioa; C-1 WP; 1 
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G 151-160 


17. 5 
SG 151 
Accidental degeneracies on high symmetry line 
A; ГА; C3,C22T; {Ro}, {Ra}; 2; 09,00; C-1 МР; 1 
{R2}, {Re}; 2; 2935393. 59; C-1 WP; 1 
{R4}, {Re}; 2; 210,00; C-1 WP; 1 
Р; KH; C3,C22T; {Ro}, {Ra}; 2; 09,00; C-1 WP; 1 
{R2}, {Re}; 2; 2935373. gy; C-1 WP; 1 
{R4}, {Re}; 2; 210,00; C-1 WP; 1 
У; ГМ; Оз; {R2} , {Ва}; 2; dos; C-1 WP; 1 
R; AL; Ch; {R2}, {Rs}; 2; ἴσα; οι WP; 1 
SG 152 
Accidental degeneracies on high symmetry line 
A; ГА; ΟΤΙ (Ro) {R4}; 2; 09,00; C-1 WP; 1 
(Ha), (Re); 2; 265323 54: C-1 WP; 1 
{R4}, {Re}; 2; 010, 00; C-1 WP; 1 
P; KH; Cy; {R2}, {R4}; 2; оо; C-1 WP; 1 
{Ro} ,{Re}; 2; "0303, C1 WP; 1 
{Аа}, {Re}; 2; оло; C-1 WP; 1 
T; ГК; C32; {R2}, {Ва}; 2; tos; C-1 WP; 1 
5; AH; Co»; {Πο}. {R12}; 2; ios; C-1 WP; 1 
T"; MK; Οι; {R2}, {Ва}; 2; tos; C-1 WP; 1 
5'; LH; C; {R2}, {Rs}; 2; tos; C-1 WP; 1 
SG 153 
Accidental degeneracies on high symmetry line 
A; ГА; С; ΟΤΙ {R2}, {Ва}; 2; 09,00; C-1 WP; 1 
(Ha), (Re); 2; 204393 oo; C-1 WP; 1 
{R4}, (Rey; 2; о, 00; C-1 WP; 1 
Р; КН; 60 ΟΤΙ {R2}, {Ва}; 2; 09,00; C-1 WP; 1 
{R2}, (Re); 2; 2035/3903, 59; C-1 WP; 1 
{R4}, {Re}; 2; о, 00; C-1 WP; 1 
X; ГМ; Оз; {R2}, {R4}; 2; tos; C-1 WP; 1 
R; AL; C {Re}, (I3) ; 2; ios; C-1 WP; 1 
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SG 154 


Accidental degeneracies on high symmetry line 


A; ГА; C3,CT; (Ro) (Fa); 2; 09,00; C-1 WP; 1 
{R2}, {Re}; 2; 5ο νόσο со; C-1 WP; 1 
{Ra}, {Re}; 2; 010, 00; C-1 WP; 1 
P; КН; Су; {R2}, {R4}; 2; оо; C-1 WP; 1 
{R2}, {Re}; 2; 9398,  C-1 WP; 1 
{Ра}, {Re}; 2; 010; C-1 WP; 1 
T; ГК; C {R2}, {Ва}; 2; tos; οι WP; 1 
S; AH; С; {R2}, {Rs}; 2; ἴσα; C-1 WP; 1 
Т’; MK; Сз; {R2}, {R4}; 2; ios; C-1 WP; 1 
5'; LH; C; {Re}, {R12}; 2; ios; C-1 WP; 1 
SG 155 
Accidental degeneracies on high symmetry line 
A; TA/TZ; ОЗС; (Ra) , {R4}; 2; 09,00; C-1 WP; 1 
{R2}, {Re}; 2; 2055393, 5; C-1 WP; 1 
{Ra}, {Re}; 2; 010, 00; C-1 WP; 1 
P; ZP; OSQCAT: (Ro) {R4}; 2; 09,00; CA WP; 1 
{R2}, (Re) ; 2; 20392 op; C-1 WP; 1 
{R4}, {Re}; 2; 010, 00; C-1 WP; 1 
B; ZB; C; {R2}, {R4}; 2; tos; οι WP; 1 
У; ГЕ/ГУ; C; {R2}, {R4}; 2; tos; C-1 WP; 1 
0; Е; Crs; {R2}, {Ra}; 2; tos; C-1 WP; 1 
Y: LZ/LY; C55; {R2}, {R4}; 2; ἴσα; C-1 WP; 1 
SG 156 
Accidental degeneracies on high symmetry line 
A; ГА; Су сы; {Ra}, (Fa) ; 2; --σοι i03; P-WNLs; 
{Аз} {R6}; 3; Άρα, шии ТР; 
{R4}, (Ro) ; 3; A24, 1Α10; ТР; 
U; ML; ovi; {В}, {Ва}; 2; ios; P-WNL; 
Р; КН; Сз; — (Ro), {Ra}; 2; оо; C-1 WP; 1 
{R2}, {Re}; 2; θα, C-1 WP; 1 
{Ra}, {Re}; 2; σιο; C-1 WP; 1 
У; ГМ; ovi; {В}, {Ва}; 2; ἰσα; P-WNL; 
В; AL; д; {R2} , {R4}; 2; ios; P-WNL; 


1042 


SG 157 


Accidental degeneracies on high symmetry line 


A; ГА; Cj,0a {Βα}, (Fa) ; 2; --σο, ios; P-WNLs; 
(Fs) {Re}; 3; Аза, (20127348). γρ, 
{Ra} {Re}; 3; Αρα, А10; TP; 

U; ML; ca; {Ro}, {Ra}; 2; ios; P-WNL; 

P; KH; СЗ oa; {Ез}, {Еа}; 2; --σο, i03; P-WNLs; 
πε... πώς 
{Ra}, {Πο}: 3; A24, A10; ТР; 

T; ГК; va; {Ro}, {Ra}; 2; ios; P-WNL; 

5; АН; ор; {ο}, {Еа}; 2; ios; P-WNL; 

T; МК; σα; {2}, {Ra}; 2; dos; P-WNL; 

S" LH; oa; — (Ro), {Ra}; 2; ios; P-WNL; 


SG 158 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; ГА; Cg ‚ол; {Ез}, {Ва}; 2; --σο, ἶσα; P-WNLs; 
{R3}, Ute) ; 3; Αρα, хаваа ТР; 
{R4}, (Ro) ; 3; A24, Ало; ТР; 
U; ML; од; {Ro}, {Ва}; 2; ios; P-WNL; 
Р; КН; Cj; — (Ro), {Ra}; 2; оо; C-1 WP; 1 
{R2}, {Re}; 2; 205/392, C-1 WP; 1 
{Ra}, {Re}; 2; cio; C-1 WP; 1 
У; ГМ; ovi; {А2}, {Ra}; 2; ios; P-WNL; 
В; AL; συ; {R2}, {Ra}; 2; ἴσο; P-WNL; 


SG 159 


Accidental degeneracies on high symmetry line 


A; ГА; Οὔ,σαι; {R3}, {Ra}; 2; --σο, ἴσα; P-WNLs; 
Ha) , (Ho) ; 3; jj, ОАО, TP; 
3 
{Ra}, {Πο}: 3; A24, A10; TP; 
U; ML; σαι; {R2}, (F4) ; 2; ios; P-WNL; 
Р; KH; Οὔ,σαι; (Rs) , (Ra) ; 2; --σο, ίσα; P-WNLs; 
Πο}, (He) ; 3; jj, πρ TP; 
3 
{Ra} {Re}; 3; Αρα, А10; TP; 
T; VK; σα; {R2}, {R4}; 2; ios; P-WNL; 
S; AH; σα»; {R2}, (F4) ; 2; ios; P-WNL; 
T’; MK; са; {R2}, {R4}; 2; ios; P-WNL; 
5"; ΤΗ: σαι) {R2}, {Βα}; 2: 103; P-WNL; 
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SG 160 


Accidental degeneracies on high symmetry line 


А; ГА/Т7; Ο7,σαι; (R3) , {Ra}; 2; 
{Аз}, {Re}; 3; 
{Ra} {R6}; 3; 
P; ZP; СЗ oa; (Ra) , (F4) ; 2; 
{R3}, {R6}; 3; 
{Ra} {Re}; 3; 


--σο, 103; P-WNLs; 
i(Ao+2V348) тр. 

Ад, 3 : ТР: 

A24, Ало; TP; 

—00, 1033 P-WNLs; 
i(Ao+2V348) тр. 

A»4, επ TP: 

Aza, (A10; TP: 
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18. SG 161-170 


SG 161 


Accidental degeneracies оп high symmetry line 


А; TA/TZ; СУ σαι; {Вз}, (Fa) ; 2; --σο, ἴσα; P-WNLs; 
{Rs}, {Re}; 3; Ава Ы. ТР; 
{Ra}, {Πο}: 3; A24, Aio; ТР; 

Ja Ab; Cs ‚бац; {R3}, {R4}; 2; --σο, ios; P-WNLs; 
Rs ; Re id A Е). TP: 

3 

{Ra}, {Πο}: 3; A24, Aio; TP; 

SG 162 


Accidental degeneracies on high symmetry line 


A; ГА; C3 σαιτ (Ha, Ra}, {Ro}; 4; Via; Гоз, —Го,2; DP; 0 
P; КН; Сз ‚ва IT; {Вз, Ra}, {Re}; 4; Гіз, Гоз, — 0,2; DP; 0 


SG 163 


Accidental degeneracies оп high symmetry line 


А; ГА; C3 ca IT; (Rs, Ra}, (Ro) ; 4; T13,21'0,3, = Го,2; DP; 0 
P; КН; C3 oa, IT; (Rs, Ra}, {Re}; 4; T13,71'0,3, —Го,2;3 DP; 0 
В; AL; Cy,E,IT; {Rs,Rs},{Rr, Rz) ; 4; —1Гз,о, Гоо, -ἴΓοο; DP; 0 


SG 164 


Accidental degeneracies on high symmetry line 


Δ; ГА; C3 ,0ъ1,17; (Rs, Ra}, {Ro}; 4; 13; ?Do,s, —Го,2; DP; 0 
P; KH; СОЎ Т; (Ha, Re}, (F4, Га}; 4; Γι», —iT 0,2; DP; 0 


SG 165 


Accidental degeneracies on high symmetry line 


A; ГА; С ,оъ1,1Т; (Rs, Ra] {R6}; 4; Газ, оз, -ИЙо2; DP; 
P; KH; OF JT; (Ha, Re}, (Fa, Ra}; 4; Г12, —То,2; DP; 
S; AH; С2,Е,Т; (RHs,Rs), (Rz, Вт}; 4; —4Гз,о, Гоо, —Го.2; DP; 
S’; LH; CA,E,IT; {Вь, В}, (Rz, Rz) ; 4; —ТГз,о, Гоо, —iTo;3; DP; 


э 2 со © 
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SG 166 


Accidental degeneracies on high symmetry line 


А; TA/TZ; C3 ca IT; (Ra, Ва} , {Ев}; 4; Газ, Гоз, -ἴΓορ; DP; 0 
Р; ZP; СЗ ,0a,1T; (Rs, RAV, (Re) ; 4; Глз, iTo;3, Го; DP; 0 


SG 167 


Accidental degeneracies on high symmetry line 


A; TA/TZ; СЗ ca IT; (Rs, Ra} (Ro) ; 4; Гіз, iL'o;5, —iT'o,2; 
P; ZP; Cg cai IT; (Fs, Ra}, (Ro) ; 4; Гіз, iL'o,5, —iT'o,2; 
B; ZB; CA; ET; (Hs, В5} ‚{Вт, Вт}; 4; iD), Гоо, —їГо,ә; 
У; LZ/LY; Co;,E,IT; (Rs Rs},{R7, Βτ}; 4; зоо, Гоо, —iTo;; DP; 


SG 168 


Accidental degeneracies on high symmetry line 


A; ГА; Cg; {R2}, {о}; 2; σι; C-2 WP; 
> k vV/3eo ic. E Я 

{R2}, {Πιο}: 2; tiss. — C-1 WP; 

{R2}, {Ra}; 2; cu; С-1 WP; 

š . УЗоз+400. Я 

{Ro},{Re}; 2; esto; (0-2 WP; 

{Ro},{Rs}; 2; 0103; C-3 WP; 

{Аа}, {Rio}; 2; ios; C-3 WP; 

{Ra}, {R12}; 2; 015; C-2 WP; 

{R4}, {Re}; 2; cis; C-1 WP; 

{Ra}, {Rs}; 2; ола; С-2 WP; 

{Ев}, {Rio}; 2; σιο; С-2 WP; 

(Re) {R12}; 2; (--1)113σε С-З WP; 

{Re} {Rs}; 2; eg iua. C-1 WP; 

{Rs}, {Rio}; 2; сїт; C-1 WP; 

{Rs}, {А2}; 2; насек С-2 WP; 

{Rio}, (R2) ; 2; eis; C-1 WP; 

U; ML; C2; (Ho), (Ra); 2; ios; C-1 WP; 
P; КН; Cy; (R3), {Ра}; 2; оо; C-1 WP; 
{R2}, {Re}; 2; 01/3903; Сл WP; 

{R4}, {Re}; 2; оло; С-1 WP; 


н e e e e N = LC N МЮ ке ου G G N к к ο 
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SG 169 


Accidental degeneracies on high symmetry line 


A; ГА; Об; {R2}, {Рао}; 2; σι»! C-2 WP; 
{R2}, {Riz}; 2; Зее, Сл WP; 
{R2}, {Ва}; 2; cu; C-1 WP; 
{R2}, {Re}; 2; atio, — 0.2 WP; 
{R2}, {Rs}; 2; У-1оз; C-3 WP; 
{Аа}, {Rio}; 2; ios; C-3 WP; 
{Ra}, {R12}; 2; cis; C-2 WP; 
{Ra}, {Re}; 2; cis; C-1 WP; 
{R4}, {Rs}; 2; ола; С-2 WP; 
{Re}, {Rio}; 2; σιο; С-2 WP; 
(Re) {Πιο}: 2; (—1)5°/боз; С-3 WP; 
(He), (Ha); 2; ots: C-1 WP; 
{Rs}, {Rio}; 2; σιτ; C-1 WP; 
{Rs} {Ria}; 2; ο πα 0-2 WP; 
{Rio}, {R12}; 2; ors; C-1 WP; 
U; ML; C2; {Ro},{Ra}; 2; ios; C-1 WP; 
P; КН; Су; {R2}, {R4}; 2; σοι C-1 WP; 
{R2}, {Re}; 2; 29302, Ст WP; 
{Аа}, {Re}; 2; cio; C-1 WP; 


SG 170 


B= кы кюк πι πι ο = π: ὃν N N ке ὦ G@ ο мо = = м 


Accidental degeneracies on high symmetry line 


A; ГА; Cg; {R2}, {о}; 2; σι; C-2 WP; 
> k vV/3eo ic. E Я 

{R2}, {Πιο}: 2; tiss. — C-1 WP; 

{R2}, {Ra}; 2; cu; С-1 WP; 

š . УЗоз+400. Я 

{Ro},{Re}; 2; esto; (0-2 WP; 

{Ro},{Rs}; 2; 0103; C-3 WP; 

{Аа}, {Rio}; 2; ios; C-3 WP; 

{Ra}, {R12}; 2; 015; C-2 WP; 

{R4}, {Re}; 2; cis; C-1 WP; 

{Ra}, {Rs}; 2; ола; С-2 WP; 

{Ев}, {Rio}; 2; σιο; С-2 WP; 

{Re}, (Riz): 2; (—1)°/боз; 0-3 WP; 

{Re} {Rs}; 2; eg iua. C-1 WP; 

{Rs}, {Rio}; 2; сїт; C-1 WP; 

{Rs}, {А2}; 2; насек С-2 WP; 

{Rio}, (R2) ; 2; eis; C-1 WP; 

U; ML; C2; (Ho), (Ra); 2; ios; C-1 WP; 
P; КН; Cy; (R3), {Ра}; 2; оо; C-1 WP; 
{R2}, {Re}; 2; 01/3903; Сл WP; 

{R4}, {Re}; 2; оло; С-1 WP; 


πι. πι πι нн м = = бю N ὦ ке NN G@ 65 N = = м 
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SG 171 


202102.00016\1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; ГА; Сё; {R2}, {10}; 2; σι»! С-2 WP; 2 
> . Ψ8σρη-ἰσα . Я 
{R2}, {Riz}; 2; E C-1 WP; 1 
{R2}, {Ва}; 2; cu; C-1 WP; 1 
š . УЗоз+400. Я 
{R2}, {Re}; 2; aHa, 0.2 WP; 2 
{R2}, {Rs}; 2; V-—los; C-3 WP; 3 
{R4}, (Bol; 2; 103; C-3 WP; 3 
{Ra}, {R12}; 2; 015; C-2 WP; 2 
{Ra}, {Re}; 2; cis; C-1 WP; 1 
{Ra}, {Rs}; 2; ола; С-2 WP; 2 
{Βο},{Βιο}; 2; cio; С-2 МР; 2 
{Вв},{В12}; 2; (—1)°/боз; С-З WP; 3 
{Re}, {Rs}; 2; 289093, C-1 WP; 1 
{Rs}, {Rio}; 2; сїт; C-1 WP; 1 
{Rs}, {А2}; 2; насек С-2 WP; 2 
{Rio}, {R12}; 2; σιε; С-1 WP; 1 
U; ML; Со; (Boy {R4}; 2; ios; C-1 WP; 1 
P; КН; Су; {R2}, (Fa); 2; оо; C-1 WP; 1 
{R2}, {Re}; 2; 03198; — 0-31 WP; 1 
{Ra}, {Re}; 2; оло; C-1 WP; 1 
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SG 172 


Accidental degeneracies on high symmetry line 


A; TA; Об; (Ro) {Рао}; 2; σι»! C-2 WP; 
{R2}, {Riz}; 2; Зее, Сл WP; 
{R2}, {Ва}; 2; cu; C-1 WP; 
{R2}, {Re}; 2; atio, — 0.2 WP; 
{R2}, {Rs}; 2; У-1оз; C-3 WP; 
{Аа}, {Rio}; 2; ios; C-3 WP; 
{Ra}, {R12}; 2; cis; C-2 WP; 
{Ra}, {Re}; 2; cis; C-1 WP; 
{R4}, {Rs}; 2; ола; С-2 WP; 
{Re}, {Rio}; 2; σιο; С-2 WP; 
{Re}, {R12}; 2; (--1) os; C-3 WP; 
{Πο}, {Rs}; 2; 2У390+з. (01 WP; 
{Rs}, {Rio}; 2; σιτ; C-1 WP; 
{Rs} {Ria}; 2; ο πα 0-2 WP; 
{Rio}, {R12}; 2; ors; C-1 WP; 
U; ML; C2; {Ro},{Ra}; 2; ios; C-1 WP; 
P; КН; Су; {R2}, {R4}; 2; σοι C-1 WP; 
{R2}, {Re}; 2; πονάς. С WP; 
{Аа}, {Re}; 2; cio; C-1 WP; 


SG 173 


B= кы кюк πι πι ο = π: ὃν N N ке ὦ G@ ο мо = = м 


Accidental degeneracies on high symmetry line 


A; ГА; Cg; {R2}, {о}; 2; σιο; C-2 WP; 
> k vV/3eo ic. E Я 

{R2}, {Πιο}: 2; tiss. — C-1 WP; 

{R2}, {Ra}; 2; cu; С-1 WP; 

š . УЗоз+400. Я 

{Ro},{Re}; 2; esto; (0-2 WP; 

{Ro},{Rs}; 2; 0103; C-3 WP; 

{Аа}, {Rio}; 2; ios; C-3 WP; 

{Ra}, {R12}; 2; 015; C-2 WP; 

{R4}, {Re}; 2; cis; C-1 WP; 

{Ra}, {Rs}; 2; ола; С-2 WP; 

{Ев}, {Rio}; 2; σιο; С-2 WP; 

{Re}, (Riz): 2; (—1)°/боз; 0-3 WP; 

{Re} {Rs}; 2; eg iua. C-1 WP; 

{Rs}, {Rio}; 2; сїт; C-1 WP; 

{Rs}, {А2}; 2; насек С-2 WP; 

{Rio}, (R2) ; 2; eis; C-1 WP; 

U; ML; C2; (Ho), (Ra); 2; ios; C-1 WP; 
P; КН; Cy; (R3), {Ра}; 2; оо; C-1 WP; 
{R2}, {Re}; 2; 01/3903; Сл WP; 

{R4}, {Re}; 2; оло; С-1 WP; 


πι. πι πι нн м = = бю N ὦ ке NN G@ 65 N = = м 
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SG 174 


Accidental degeneracies on high symmetry line 


A; ГА; C},S$T; (Ro, Ro) {Ra}; 3; УЗЕНА) Ass; ТР; 0 
P; KH; Cy; {R2}, {R4}; 2; σο; C-1 МР; 1 

{R2}, {В}; 2; aHes, C-1 WP; 1 

{Аа}, {Re}; 2; σιο; C-1 WP; 1 
T; TK; on; {R2}, {Ra}; 2; i73; P-WNL; 
S; АН; ση; {R2}, {R4}; 2; 103; P-WNL; 
T’; MK; on; {Ro}, {Ra}; 2; 103; P-WNL; 
S8. LH; о»; {R2}, {R4}; 2; 103; P-WNL; 
>; ГМ; σι; {R2}, (Fa) ; 2; 103; P-WNL; 
В; AL; on; {R2}, (Fa) ; 2; 103; P-WNL; 
SG 175 
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Accidental degeneracies on high symmetry line 


A; ГА; Са Т; (Ro, Рао}, (Ra, Rio}; 4; Για, -1Γο2; DP; 0 
(o, Riz}, (Re, Rs}; 4; Магъана dpi gi QDP; 0 
Uta, Гло}, {Вв, Rs}; 4; Tis, —iTos; DP; 0 
P; КН; ΟἿ ἾΤ; (Rz, Re}, (Fa, Ra}; 4; Γιο, —iToss; BE S 
SG 176 


Accidental degeneracies on high symmetry line 


A; ГА; СТ; (Ra, Riz}, (Ra, Rio}; 4; Για, —iTo,5; DP; 0 
(Fo, Ru) (Re, Re}; 4; Ts Tes гоз; ОБР; 0 
(Ra, Rio}, (Ro, Rs}; 4; Tis, —Й 0,2; DP; 0 
P; KH; ΟΤΙ (Ha, Re}, (Ra, Ra}; 4; Γιο, -Й 0,2; ОР; 0 
S; АН; ox IT; (Ro, Һә} ,{ Еа, Ra}; 4; so, -iT 0,2; P-DNL; 
5'; LH; оьГТ; (Ra,Ro) (Fa, Ra}; 4; 3,0, Го; P-DNL; 
R; AL; on, IT; (Ro, Вә} (Ra, Ra}; 4; 1Гзо,—1Гоо; P-DNL; 
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SG 177 


Accidental degeneracies on high symmetry line 


A; ГА; C$ ,Cz5T; (Ra) {Rio}; 


ML; 
kH; 


C2 CA T; 
c Co»T ; 


iid / 
C25,C22T ; 


$ C23, C22T ; 
; Οι ΩΤ: 


CA ‚Сә Т; 


š / HT. 
Οι οι ; 
е / "T. 
C51,C51 ; 


{R2}, {R12}; 
{R2} , {R4}; 
{R2}, {Re}; 
{R2} , {Rs} ; 
{Ra}, {Во}; 
{Ra}, {R12}; 
{Ra}, {R6}; 
{Ra}, {Rs} ; 
{Re}, {Во}; 
{Re}, {R12}; 
{Re}, {Rs}; 
{Rs}, {Во}; 
{Rs}, {R12}; 
{Rio} {Riz}; 
{R2}, {Ва}; 
{Ro}, {Ra}; 
{R2}, {R6}; 
{Ra}, {Re}; 
{R2}, {Ва}; 
{R2} , {Ra}; 
{R2}, {Ва}; 
{R2} {В}; 
{R2}, {Ва}; 
{R2} , {R4}; 


012, 00; 
МЗоо+ісз 

P] › 00; 
011,00; 


3 š 
УЗоз ico ,00; 


V —12c3, со; 
103, 00; 
015,00; 
013,00; 
014,00; 
016,90; 

( —1)9/805, со; 
eotia gg; 
017,00; 
UT 


018, 00; 


C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-2 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


-. π:. π: πι πι = π: = π: πι π: b) = = G ὦ N ке my) D Юю к = N 
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Accidental degeneracies on high symmetry line 


A; ГА; CO ,CAST; (Bo) , (Fio) ; 


U; ML; 
P; KH; 


T; ГК; 
T'; MK; 


{R2}, {R12}; 
{Ro} {R4}; 
{82} {R6}; 
{R2}, {Rs}; 
{Ra} {Во}; 
{Ra}, {Riz}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rao} ; 
{Re}, {Riz}; 
{Re}, {Rs}; 
{Rs}, {Rio} ; 
{Rs}, {Riz}; 
{Rio}, {R12}; 


C2,CuT; {Ro}, {Ra}; 
Cz ,C22T; {Ro}, {Ra}; 


{Ro}, {Re}; 
{Ra}, {Ro} ; 


C22,C22T; {R2}, {Ra}; 
Ch,CoT; {R2}, {Ра}; 


X; ГМ; CA,CAT; {Ro}, {Ra}; 


012,90; 
011; 00; 
==, 
Ñ — 103, 00; 
173, 00; 
015,00; 
013,00; 
014, 00; 
016, 00; 
(--1)5/4σε, 00; 
ΞνδσοΕέσα 
2 
017,00; 


018, 00; 


‚00; 


C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-2 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


πι кою πι πι πι πι πι Ñ = π' G@ ὦ N π' ὦ ο G@ Ñ πι π: stt 
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Accidental degeneracies on high symmetry line 


A; ГА; CO ,CAST; (Bo) , (Fio) ; 


U; ML; 
P; KH; 


T; ГК; 
T'; MK; 


{R2}, {R12}; 
{Ro} {R4}; 
{82} {R6}; 
{R2}, {Rs}; 
{Ra} {Во}; 
{Ra}, {Riz}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rao} ; 
{Re}, {Riz}; 
{Re}, {Rs}; 
{Rs}, {Rio} ; 
{Rs}, {Riz}; 
{Rio}, {R12}; 


C2,CuT; {Ro}, {Ra}; 
Cz ,C22T; {Ro}, {Ra}; 


{Ro}, {Re}; 
{Ra}, {Ro} ; 


C22,C22T; {R2}, {Ra}; 
Ch,CoT; {R2}, {Ра}; 


X; ГМ; CA,CAT; {Ro}, {Ra}; 


012,90; 
011; 00; 
==, 
Ñ — 103, 00; 
173, 00; 
015,00; 
013,00; 
014, 00; 
016, 00; 
(--1)5/4σε, 00; 
ΞνδσοΕέσα 
2 
017,00; 


018, 00; 


‚00; 


C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-2 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


πι кою πι πι πι πι πι Ñ = π' G@ ὦ N π' ὦ ο G@ Ñ πι π: stt 
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Accidental degeneracies on high symmetry line 


A; ГА; C$ ,Cz5T; (Ra) {Rio}; 


ML; 
kH; 


C2 CA T; 
c Co»T ; 


iid / 
C25,C22T ; 


$ C33, C22T ; 
; Οι ΩΤ: 


CA ‚Сә Т; 


š / HT. 
Οι οι ; 
е / "T. 
C51,C51 ; 


{R2}, {R12}; 
{R2} , {R4}; 
{R2}, {Re}; 
{R2} , {Rs} ; 
{Ra}, {Во}; 
{Ra}, {R12}; 
{Ra}, {R6}; 
{Ra}, {Rs} ; 
{Re}, {Во}; 
{Re}, {R12}; 
{Re}, {Rs}; 
{Rs}, {Во}; 
{Rs}, {R12}; 
{Rio} {Riz}; 
{R2}, {Ва}; 
{Ro}, {Ra}; 
{R2}, {R6}; 
{Ra}, {Re}; 
{R2}, {Ва}; 
{Re}, {R12}; 
{R2}, {Ra}; 
{Ro}, {Ra}; 
{R2}, {Ва}; 
{Ro}, {Ra}; 


012,90; 
МЗоо+ісз 

P] › 00; 
011,00; 


3 š 
УЗоз ico ,00; 


V —12c3, со; 
103, 00; 
015,00; 
013,00; 
014,00; 
016,90; 

( —1)9/805, со; 
eotia gg; 
017,00; 
UT 


018, 00; 


C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-2 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


-. π:. π: πι πι = π: = π: πι π: b) = = G ὦ N ке my) D Юю к = N 
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20. SG 181-190 


Accidental degeneracies on high symmetry line 


A; ГА; C$ ,Cz5T; {Ro}, {Rio}; 


U; ML; 
P; KH; 


T; TK; 
5; AH; 
T’; ΜΚ; 
ο”: LH; 
x; ΓΜ; 
В; AL; 


C2 Сы T; 
cr CT; 


C32,C22T ; 
(2 ΟΤΙ 
Ch, ,C2T; 
Ch ,C2T; 
Cy CAT; 
C CIT; 


{R2}, {R12}; 
{R2}, {Ва}; 
{R2}, {Re}; 
{R2}, {Rs}; 
{Ra}, {Во}; 
{Ra}, (2); 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Во}; 
{Re}, {R12}; 
{Re}, {Rs}; 
{Rs}, (Rio); 
{Rs}, {R12}; 
{Rio} , {R12}; 
{R2}, {Ва}; 
{R2}, {Ва}; 
{R2}, {Re}; 
{Ra}, {R6}; 
{R2}, {Ra}; 
{R2}, {Rs}; 
{R2}, {Ва}; 
{R2}, {Ва}; 
{R2}, {Ва}; 
{R2}, {Ва}; 


012, 00; 
V300 +i03 2 
2 70; 


011,00; 
Besticn go; 
V —12c3, oo; 
103,00; 
015,00; 

013, 00; 

014, 00; 

016; 00; 


(—1)5/5os, оо; 


= МЗоо+іс š 
2 3 »90; 


017,00; 
го—®УЗоз с; 
018,00; 
103,00; 
79,00; 
оз σρ; 
010, 00; 
103,00; 
103,00; 


103, 00; 


103, 00; 


103, 00; 


103, 00; 


C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-2 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


к коюы πι πι = π: ы π: = = ὦ == = G nr N к NS G C) N HÀ) = N 
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Accidental degeneracies on high symmetry line 


A; ГА; CO ,CAST; (Bo) , (Fio) ; 


{R2}, {R12}; 
{R2}, {Ra}; 
{R2} , {R6} ; 
{R2}, {Rs}; 
{Ra}, {Rao} ; 
{Ra}, {Riz}; 
{Ra}, {Ref ; 
{Ra}, {Rs}; 
{Re}, {Rao} ; 
{Re}, {Riz}; 
{Re}, {Rs}; 
{Rs}, {Rio} ; 
{Rs}, {Riz}; 
{Rio}, {R12}; 


U; ML; C4,CAT; {Ro}, {Ra}; 


P; КН; 


T; ГК; 
T'; МК; 


Cz ,C22T; {Ro}, {Ra}; 


{Ro}, {Re}; 
{Ra}, {Ro} ; 


C%2,C22T; {Πο}, (R4) ; 
С51,С27; {Ro},{Ra}; 


X; ГМ; CA,CAT; {R2}, (R4) ; 


SG 183 


012,00; 
УЗоо+ісз 

с а 400) 
011; 00; 


V303+i00 š 
E 


Ñ — 103, со; 
173, 00; 
015,00; 
013,00; 

014, 00; 

016, 00; 
(--1)5/4σε, 00; 
017,00; 


018, 00; 


C-2 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-3 WP; 
C-3 WP; 
C-2 WP; 
C-1 WP; 
C-2 WP; 
C-2 WP; 
C-3 WP; 
C-1 WP; 
C-1 WP; 
C-2 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 
C-1 WP; 


πι кою πι πι πι πι πι Ñ = π' G@ ὦ N π' ὦ ο G@ Ñ πι π: stt 


Accidental degeneracies on high symmetry line 


А; ГА; CZ ca; 


T; ГК; 
5; АН; 
T'; МК; 
5"; LH; 
У; ГМ; 


oa2;C2T; {R2}, {Ва}; 
oa2,C2T; {R2}, {R4}; 
са1,7 оьз; {R2}, {R4}; 
бал, T Ovi; {R2}, {Βα}; 
Ov1,C2T; {R2}, {R4}; 
R; AL; ov1,C2T; {Ro}, {Ra}; 


{Rr}, {Rs}; 4 
{R7}, {Ro}; 4 
{Rs}, {Ro}; 4 
{R3}, {Ra}; 2 
{R3}, {Re}; 9 
Ut) {Re}; 3; 
2 
2 
2 
2 
2 
2 


Γιο, 00,1; 
Tis, iDo,1; 


P „Гол 


—00, 103; 


Aga, 


1(Ао+2У3Ав) > 
ΚΕ 


Aza, i À10; 


103,00; 


103,00; 


103,00; 


103,00; 


103,00; 


103,00; 


; DP; 


1055 


1056 


SG 184 


Accidental degeneracies on high symmetry line 


A; ГА; СУ oars (Rz) , {Rs}; 4; Γιο, Гол; DP; 
(Rz) , {Ro}; 4; Vas; Гол; DP; 
(Rs) {Ro}; 4; τοξο Τρι; DP; 

P; KH; СУ σαι; {R3}, {Ra}; 2; --σο, ἴσα; P-WNLs; 
(sedo de uu ЗА ора 
{Па}, {Re}; 3; A24, i Aio; TP; 

T; ГК; oa2,C27; {Ro},{Ra}; 2; 403, 00; P-WNL; 

T'; МК; σαι,Τσυι; {R2}, {Ra}; 2; 103,00; P-WNL; 

X; DM; ov1,C2T; {R2}, {R4}; 2; ἴσα, σο; P-WNL; 


SG 185 
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Accidental degeneracies on high symmetry line 


A; DA; Cj ca; (Rz) {Rs}; 4; Г16,4Го,1; DP; 

(Rz) , {Ro}; 4; T15, 70,1; DP; 

{Rs}, {Во}; 4; УЗГъ Н оз Г; DP; 
P; КН; CZ,ca; {R3}, (Fa) ; 2; —00,103; P-WNLs; 

{Rs}, {Ro}: qe a ο σεν) ары, 

{Πα}, {Reo}; 3; Дод, i A10; TP; 
T; ГК; oa2,CoT; {Ro},{Ra}; 2; 103,00; P-WNL; 
S; АН; oca2,CoT; {Ro, Ro},{Ra, Ra}; 4; 1Гз,о, -1Γο,2; ОР; 0 
T'; МК; σαι,Τσυι; {R2}, {Βα}; 2; 103,00; P-WNL; 
ο”: LH; oa, Tov; (Ho, Ro} , (Ra, Ra}; 4; 1Гз,0, —iTo;2; DP; 0 
X; ΓΜ; ov1,C2T; {Ro}, {Ra}; 2; 103,00; P-WNL; 


SG 186 


Accidental degeneracies on high symmetry line 


A; ГА; Οσα; {Rr},{Rs}; 4; Γιο, iDo,1; ОР; 

(Rz) {Πο}; 4; Г15, ?Do,1; DP; 

(Rs) {Bo}; 4; Уаз οι Dp; 0 
P; КН; Οσα; {Rs},{Ra}; 2; —00,103; P-WNLs; 

{R3}, {Reo}; 3; A24, 1 ΤΡ; 

{R4}, {Πο}: 3; A24, i A10; TP; 
T; VK; caə,C2T; {Ro}, {Ra}; 2; 103,00; P-WNL; 
Т"; MK; oa1,T0v1; (H3) , {Ra}; 2; i03, 00; P-WNL; 
X; ГМ; ov1,C2T; {Ro}, {Ra}; 2; 103,00; P-WNL; 
R; AL; σοι,Ο2Τ; (Ro, Rol ‚ { Ва, Ra}; 4; Изо, -Й 0,2; ОР; 0 


1057 


SG 187 


202102.00016v1 


Accidental degeneracies on high symmetry line 


A; ГА; С; ‚ол,53 T; {Βα}, {На}; 2; --σο, 103,00; P-WNLs; 
{R3}, {R6}; 3; Άρα, ο д ΤΡ; 
{Ra}, {Re}; 3; A24, iA10, — Аза; TP; 
U; ML; вл То; {R2}, {Ва}; 2; 103, со; P-WNL; 
P; KH; Су,Сз7; {51}, {Ra}; 2; 09,00; C-1 WP; 1 
{Ro}, {Re}; 2; "9393 со, C-1 WP; 1 
{Па}, {R6}; 2; ото, σο; C-1 WP; 1 
T; ГК; on,Tov2: {R2} , {R4}; 2; ἴσα, σο; P-WNL; 
5; AH; on,T 0v2; {R2} , {R4}; 2; ἴσα, σο; P-WNL; 
T”; МК; оһ,7 on; {R2}, {Ва}; 2; ἴσα, σο; P-WNL; 
5; LH; σε Τσι; {R2} , {R4}; 2; ἴσα, σο; P-WNL; 


SG 188 
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Accidental degeneracies on high symmetry line 


А; TA; Οὔ,σοι,91Τ; {Ез}, {Ra}; 2; --σο, ios, 00; P-WNLs; 
{Ra}, {Re}; 3; Αρα, с т ТР; 
{Ra}, {Re}; 3; A24, Ало, — Asa; TP; 

U; ML; συι,Τση; {R2}, {Ва}; 2; ἴσα, σο; P-WNL; 

P; КН; C3,C2sT; {R2}, {Ra}; 2; 09,00; C-1 WP; 1 
{R2}, {Re}; 2; 20398, go; C-1 WP; 1 
{R4}, {Re}; 2; σιο, σο; C-1 WP; 1 

T; TK; ow ova; {R2}, {Ва}; 2; 103, со; P-WNL; 

Τ MK; σι Τσου — (Ro) (Fa); 2; ἴσο, σο; P-WNL; 

R; AL; Со; {Rs}, (Rs); 2; ioo, ἴσα; P-WNLs; 
{Rs}, {Пт}; 2; 103,103; P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNL; 
{Πο}, {R7}; 2; io3, —ioo; P-WNL; 
{Re}, {Rs}; 2; i05, —ісз; P-WNL; 
{R7}, {Rs}; 2; —ioo, —i03; P-WNLs; 


1058 


SG 189 


Accidental degeneracies on high symmetry line 


A; T'A; Сол, 947; {R3}, {Ra}; 2; --σο, σα, со; P-WNLs; 
{R3}, {Re}; 3; Аза, с. Λω ТР; 
{Ra}, {Ro}; 3; A24, Ало, — A24; TP; 

U; ML; cai,T on; {R2}, (F4) ; 2; ics,Go; P-WNL; 

P; КН; CT ,оа1; {R3}, {Ra}; 2; --σο, ἴσα; P-WNLs; 
{R3}, {Re}; 3; du; EE TP; 
{Ra}, {Re}; 3; A24, Ало; TP; 

Σ; ГМ; on, Toa; {R2}, (F4) ; 2; 403,00; P-WNL; 

R; AL; σι σαι; {R2}, (F4) ; 2; ics,Go; P-WNL; 
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Accidental degeneracies on high symmetry line 


A; DA; ЄЎ 001,93 Τ: {R3}, {Ra}; 2; --σο, ἴσα, со; P-WNLs; 
{R3}, {R6}; 3; Аза, ТИ ТР; 
{R4}, {Re}; 3; Аза, Ало, — Аза; ТР; 

U; ML; σαι Ton; (Fa) , {Ва}; 2; 103, 00; P-WNL; 

Р; KH; Cs ‚да; {Ез}, {Ra}; 2; —00, σα; P-WNLs; 
(DR du st ss, TP; 
{R4}, {R6}; 3; Αρα, А10; TP; 

5; AH; Coon; {Rs}, {Re}; 2; ioo, ios; P-WNLs; 
{Rs}, {R7}; 2; 103,103; P-WNL; 
{Rs}, {Rs}; 2; ἴσα, ἴσο; P-WNL; 
{Re}, {R7}; 2; ios, — i00; P-WNL; 
{Re}, {Rs}; 2; ἰσο, —ios; P-WNL; 
{R7}, {Rs}; 2; —ioo, — i03; P-WNLs; 

5'; LH; Coon; {Rs}, {Re}; 2; ioo, ἴσα; P-WNLs; 
{Rs}, {R7}; 2; ios, tos; P-WNL; 
{Rs}, {Rs}; 2; 103,100; P-WNL; 
{Re}, {R7}; 2; 103, — i20; P-WNL; 
{Rs}, {Rs}; 2; 103, — i3; P-WNL; 
{R7}, {Rs}; 2; --ἶσο, — i03; P-WNLs; 

У; ГМ; оһ,7 дал; {R2} , {R4}; 2; ἴσα, σο; P-WNL; 
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21. SG 191-200 


Accidental degeneracies on high symmetry line 


Δ; TA; Cd ca IT; {R7}, {Rs}; 
{R7}, {Ro}; 


T16, Го,1, —iTo,2; 


T15, Го,1, —iDo,2; 


P; ΚΗ; C} oa, IT; (Rs, Ra}, {Re} 


SG 192 


T13, Го,з, —iD'o,2; 


DP; 
DP; 


4; 
4; 

{Rs}, {Ro}; 4; Sotos ips, ορ; QDP; 0 
; 4; 


DP; 


0 
0 


0 


Accidental degeneracies on high symmetry line 


A; ГА; Οὐ,σαι IT; (Rz) , {Rs}; 4; T16, Гол, —Го,2; DP; 0 
{R7}, {Ro}; 4; Г15,4Го,1, —iT'o;2; DP; 0 
{Rs}, {Po}; 4; ος ¿Po 1, —iTo,2; QDP; 0 

Р; КН; Оў oa, IT; { Вз, Ra}, {Re}; 4; Daig, Το, -1Γο,; DP; 0 

S; АН; С2,0һ,17; {Е5, Re}, (Rz, Rs}; 4; 1Гзо,іГз,з, —iLo,2; DP; 0 

S'; LH; С5,оһ,ІТ; (Hs, Re}, (Ez, Rs}; 4; iUs,o, iUa,5, -1Γο,2; DP; 0 

Р; AL; Con IT; (Hs, Πο}. (Ez, Rs}; 4; 03,0, 13,3, — 0,2; DP; 0 

SG 193 

Accidental degeneracies on high symmetry line 

А; ГА; Cd ca IT; (Rz) {Β6}; 4; T16, Го, 1, —il0,2; ОР; 0 
(Rz) , {Ro}; 4; T15, Гол, —iDo,2; DP; 0 
{Rs}, {Ro}; 4; λα го, iTo; DP. 0 

P; KH; CZ,ca IT; {Β1, Ва}, {Re}; 4; T13, Го,з, —iTo;2; DP; 0 

В; AL; on,C2,IT; {R5, Re}, {Βτ, Rs}; 4; 130, 13.3, —iTo,2; P-DNL; 

SG 194 

Accidental degeneracies on high symmetry line 

Δ; TA; COZ,ca IT; {Rr}, {Rs}; 4; Tie, Гол, —їГо,ә; DP; 0 
{R7}, {Ro}; 4; T15, 7101, —iDo,2; DP; 0 
{Rs}, (Ro) ; 4; οσους Го, Ταχ QDP; 0 

P; KH; Cy са IT; (Hs,Ra) [Πε]: 4; Газ, Гоз, =1Го,2; DP; 0 

S; AH; on,Cx,IT; {Вь, Е}, (Rz, Rs}; 4; зо, iT'3,3, —iT 0,2; P-DNL; 

5'; LH; os,Co, IT; (Rs, Е}, (Rz, Rs}; 4; зо, 433, —iT 0,2; P-DNL; 


1059 
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SG 195 


Accidental degeneracies on high symmetry line 
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A; TX; Cs; TCs;; (Rol {R4}; 2; 403,09; C-1 WP; 1 
A; TR; Сз; {R2}, {R4}; 2; co; C-1 WP; 1 
(R2) , {Re}; 2; 05392, C-1 WP; 1 
{R4}, {R6}; 2; cio; C-1 WP; 1 
Z; ХМ; Cas, T Coz; {Ro}, {Ra}; 2; 03,005 C-1 WP; 1 
T; MR; Coz,7 Cae; (Rol, (R4) ; 2; 03,00; C-1 WP; 1 
SG 196 
Accidental degeneracies on high symmetry line 
A; IX; Coy, T Caz; {R2}, {R4}; 2; 103,00; C-1 WP; 1 
Л; TL; Сз; {R2}, {R4}; 2; 09; C-1 WP; 1 
{R2}, {Re}; 2; 20392; C-1 WP; 1 
{R4}, {Πο}: 2; oio; C-1 WP; 1 
Z; ХМ; Cos,T Caz; {Ro}, (Ra) 2; 103,005 C-1 WP; 1 
SG 197 
Accidental degeneracies on high symmetry line 
Δ; ГН; Cay,7 C22; {Ro}, (R4) ; 2; 103,095 C-1 WP; 1 
A; ГР; Сз; {Ro}, {R4}; 2; co; C-1 WP; 1 
{Ro}, {Re}; 2; 29393, C-1 WP; 1 
{Аа}, {Re}; 2; σιο; C-1 WP; 1 
D; NP; Сз; {R2}, (R4) ; 2; ios; C-1 WP; 1 
Е; PH; Cj; {R2}, {R4}; 2; σο; C-1 WP; 1 
{Ro}, {Re}; 2; 295/303; C-1 WP; 1 
(Ra) , {Re}; 2; cio; C-1 WP; 1 
SG 198 
Accidental degeneracies on high symmetry line 
A; TX; Co,/7Co;; {Ro}, {Ra}; 2; 103,00; C-1 WP; 1 
A; ГВ; Сз; {R2}, {R4}; 2; 09; C-1 WP; 1 
{R2}, {R6}; 2; zn-iySes. C-1 WP; 1 
{Ва}, {Re}; 2; σιο; C-1 WP; 1 
T; MR; С>. ET Cox; (Rs, Rs}, (Hz, Вт}; 4; —iT'a o, -T'0,0, —Го,2; C-2 DP; 2 


202102.00016v1 
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SG 199 


Accidental degeneracies on high symmetry line 


A; TH; C2y,7 C225 {Ро}, {Еа}; 2; 103,00; C-1 WP; 
A; ГР; Сз; {R2}, {Ва}; 2; 09; C-1 WP; 
(Ri), {Re}; 2; 20892; C-1 WP; 
{Ra}, {Re}; 2; оло; C-1 WP; 
D; NP; С.Е; {Rs}, {Ет}; 2; —103,-0; C-1 WP; 
F; PH; C3, E; {R7}, {R11}; 2; 020, —00; C-1 WP; 
(Rz) , {Ro}; 2; σιο, —00; C-1 WP; 
{Ro}, {Ru}; 2; Latio σρ. C-1 WP; 


SG 200 


Accidental degeneracies on high symmetry line 


A; ГВ; Ca IT; (Ho, Re}, {Ra4, Ва}; 4; Γιο, —Ио,2; DP; 0 


= πὶ πι πι πι πι ык πα 
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22. SG 201-210 


SG 201 


Accidental degeneracies on high symmetry line 


А; ГВ; CAT; — (Ro, Re) , (Ra, Ва}; 4; Tie, Го; DP; 0 
Z; ХМ; ay,Cos, IT; (Rs, Вз}, (Re, R7}; 4; Гоз, 18.0, —iLo,; DP; 0 


SG 202 


Accidental degeneracies on high symmetry line 


А; PL; C3,,IT; (Ro, Re) , (Ra, Ra}; 4; Γι», —iTo,2; DP; 0 


SG 203 


Accidental degeneracies on high symmetry line 


А; TL; CIT; (Ro Re} , (Ra, Ва}; 4; Tao, Го; DP; 0 
Z; XW; ay,Cos,IT ; (Rs, Ез}, (Ro, R7}; 4; Гоз, ἴΓ3ο, —iDo,2; ОР; 0 


SG 204 


Accidental degeneracies on high symmetry line 


A; ГР; Cs IT; (Ro, Re}, (Fa, Ва}; 4; Γιο, —о,2; DP; 0 
Е; РН; CIT; (Ro, Re) , (Fa, Ra}; 4; Гао, —Го,2; DP; 0 


SG 205 


Accidental degeneracies оп high symmetry line 


DP; 

P-DNL; 
1Го,2; P-DNL; 
1Го,2; P-DNL; 
1Го,2; P-DNLs; 


—Гз,о, ИГз,о, — Го,о, -ἼΓο,α; | P-DNLs; 


A; TR; Сз IT; {R2, Re}, (Fa, Ra}; 4; Tie, —1Го,ә; 
5; XE; oy,E,IT; — (Hs, Rs) , (Ro, Rr}; 4; —iľ3,0, —Го,о, -1Γο,2; 
T; MR; 02,0y,E, IT; {Re, Ro) , (Fr, Вт}; 4; —Го,о, —Гз,о, —Го,о, 
(Ro, Πο}, (Ha, Rs}; 4; —Гз,о, —Го,о, —Го,о, 
(Ro, Re} , (Ho, Ro}; 4; —Гз,о, —Гз,о, —Го,о, 
{Rr, R7} {Rs, Вв}; 4; 
(Hz, Rz) , (Ro, Ro}; 4; —Гз,о, ?T'o,o, — Го,о, —Го,2; | P-DNL; 
(Ha, Ra) , (Ro, Ro}; 4; Vo,o, —Гз,о, — Го,о, —Го,2; P-DNL; 
2’; X'M(500); as,Cn,,IT; {Вь, Ев}, (Rr, Rs}; 4; Гз,о, Гз,з, ioo; 


P-DNL; 


1062 


1063 


SG 206 


202102.00016v1 


Accidental degeneracies on high symmetry line 
А; ГР; Ca IT; — (Ho, Re}, (Fa, Ra}; 4; Tui2,—ilo; DP; 0 


D; NP; C22,E,IT; (Rs, Rs) , (Rz, R7}; 4; —¿Lao,—Too,—iloa2; DP; 0 
Е; РН; СЕТ; { Вт, Вт} , (Ro, Ва}; 4; Гат, Гоо, —iDoo; РР; 0 


SG 207 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; TX; Ch TOzz; (Ro) {Ra}; 2; "ео, oo; C-1 WP; 1 
{R2}, {Re}; 2; У 103, со; C-2 WP; 2 
{R2}, {BRs}; 2; 7 С-1 WP; 1 
{Ra}, {Re}; 2; = 0272,00; С-1 WP; 1 
{R4}, {Rs}; 2; (—1)°/403, 00; С-2 WP; 2 
{Ro}, {Rs}; 2; 2820 gg; C-1 WP; 1 
У; ГМ; C24,7 Co;; (H2) , (Fa) ; 2; ios, 00; C-1 WP; 1 
А; ГВ; Οι ΟΤΙ {Е}, {Ва}; 2; 09,00; C-1 WP; 1 
{52}, {Re}; 2; о ὅσα о, C-1 WP; 1 
{Ra}, {Re}; 2; 010, 00; C-1 WP; 1 
S; ХВ; C7 Cay; {R2}, (Ra) i 2; ἴσα, 00; C-1 WP; 1 
Z; XM; Сз,7 С; {R2}, {Ва}; 2; 103,00; C-1 WP; 1 
T; МВ; Cz,CoT; (Ra) {R4}; 2; Ho σι. C-1 WP; 1 
{R2}, {Re}; 2; V Тоз, 00; С-2 WP; 2 
{R2}, {BRs}; 2; mH со; C-1 WP; 1 
{Ra}, {Re}; 2; — 20222,00; C-1 WP; 1 
{Ra}, {Rs}; 2; (—1)°/403, оо; C-2 WP; 2 
{Ro}, {Rs}; 2; =, с; C-1 WP; 1 


202102.00016v1 
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SG 208 


Accidental degeneracies on high symmetry line 


A; TX; 04,705 {R2}, {R4}; 2; B42, o; C-1 WP; 
{R2}, {Re}; 2; /-103з, 00; C-2 WP; 
{R2}, {Rs}; 2; 993722, σο; C-1 WP; 
{Ra}; {Re}; 2; — 79—575 00; С-1 WP; 
{Ра}, {Rs}; 2; (—1)%/®оз, 00; C-2 WP; 
{Ro}, {Rs}; 2; 2922700 oo; C-1 WP; 
X; ГМ; Cn,TCos — (Ra), {Ва}; 2; ios, 00; C-1 WP; 
A; TR; Cs Co; {R2}, {R4}; 2; 09,00; C-1 WP; 
{Ro}, {Re}; 2; ZotivSea gy; C-1 WP; 
{Ra}, {Re}; 2; 010,00; C-1 WP; 
5; XR; ОЕ Cay; {R5}, {R7}; 2; --ἶσα, --σο, со; C-1 WP; 
Z; ХМ; СТС»; {Πο}, (Fa) i 2; 403,00; C-1 WP; 
T; MR; Cj, E,Coa T; {R2}, {R4}; 2; =% , 00,00; C-1 WP; 
{R2}, {Re}; 2; -У-103, —00,00; С-2 WP; 
{R2}, {Rs}; 2; – 20093, 00,00; С-1 WP; 
{Ra}, {Re}; 2; 797773, —00, 00; C-1 WP; 
{R4}, {Ев}; 2; —(-1)*/403, --σο, со; C-2 WP; 
{Ro}, {Rs}; 2; 925722, --σο, 00; C-1 WP; 
SG 209 
Accidental degeneracies on high symmetry line 
A; TX; СТО»; {Ro} {Ra}; 2; 432,00; C-1 WP; 1 
{R2}, {Re}; 2; W—1o3,00; Ο-2 WP; 2 
{R2}, {Rs}; 2; зо заа σῇ С-1 WP; 1 
{Ra}, {Re}; 2; — 20598, 00; C-1 WP; 1 
{Ra}, {Rs}; 2; (-13/ оз, оо; C-2 WP; 2 
{Ro}, {Rs}; 2; — σῃ; C-1 WP; 1 
А; TL; Cs6C2eT; {R2}, {Βα}; 2; 09, 00; C-1 WP; 1 
{R2}, {R6}; 2; gotiV3e3 go; C-1 WP; 1 
{Ra} {Re}; 2; 010, 00; C-1 WP; 1 
X; ГУ; С.Т C22; (Ra), (Fa) ; 2; ios, 00; C-1 WP; 1 
S; XS; Cac,TCoy; {Πο}, {Ра}; 2; ios, 00; C-1 WP; 1 
Z; XW; C2s,T C22; {R2}, {R4}; 2; 103,00; C-1 WP; 1 
Q; LW; Сәу; {R2}, {Ra}; 2; ios; C-1 WP; 1 


к N к FP ὦ F = = = πι = = = N = = ὦ = 
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SG 210 


Accidental degeneracies on high symmetry line 


A; IX; Ciy T Cas; {R2}, {Ва}; 2 cat | σο; C-1 WP; 1 
{R2}, {Re}; 2; ν-ἶσηισο  C-2 WP; 2 
{Ro}, {Rs}; 2; ράσο — C-1 WP; 1 
{Ra}, {Re}; 2; 9973,05; C1 WP; 1 
{R4}, {Rs}; 2; (-1)3/4оз, оо; С-2 WP; 2 
{Re}, {Rs}; 2; E RIT C-1 WP; 1 
А; TL; Са,С»еТ; (Roy (BAY; 2; 09,00; C-1 WP; 1 
{R2}, {Re}; 2; 2995/3903, до; C-1 WP; 1 
{Ra}, {Re}; 2; 010,00; C-1 WP; 1 
X; ΓΣ; СТ Cos  (Ho),(R4); 2; 103,00; C-1 WP; 1 
5; XS; Cac, В Cay; {Rs}, (Ry) ; 2; --ἶσα,--σο,σο; C-1 WP; 1 
Z; XW; Coz T Cos;  {Ro},{Ra}; 2; 103,00; C-1 WP; 1 
Q; LW; ΟΕ {Rio}, {Ria}; 2; —i03, 005; С-1 WP; 1 
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SG 211 


23. SG 211-220 


Accidental degeneracies on high symmetry line 


X; ΓΝ; С2а,Т C22; {Во}, (R4) ; 2; ἴσα, 00; C-1 WP; 1 
A; TH; Ο ΤΟ. {Ва}, {Еа}; 2; 849,09; СЛ WP; 1 
{R2}, {Re}; 2; ν--ἶσε, со; C-2 WP; 2 
{R2}, {Rs}; 2; 204522 go; C-1 WP; 1 
{R4}, {Re}; 2; -2 390; C-1 WP; 1 
{Ra}, {Rs}; 2; (-1)}7σα, оо; C-2 WP; 2 
{Re}, {Rs}; 2; m zT C-1 WP; 1 
А; TP; Сзь,СэеТ; (Fo) , (Ra) ; 2; 09,00; C-1 WP; 1 
{R2}, {R6}; 2; са+ФУЗоз. у, С-1 WP; 1 
{Ra}, {Re}; 2; 010,00; С-1 WP; 1 
D; NP; C2z,CaaT; (Ra) , (R4) ; 2; ἴσα, оо; C-1 WP; 1 
G; HN; Cæ,T Сә; {R2}, (Ra) ; 2; ἶσα, со; C-1 WP; 1 
F; PH; Cj,,C24T; (Ra) {R4}; 2; 09,00; C-1 WP; 1 
{R2}, {Re}; 2; “ον ὅσα og; C-1 WP; 1 
{Ra}, {Re}; 2; 010,00; C-1 WP; 1 
SG 212 
Accidental degeneracies on high symmetry line 
A; TX; СЕТ С2.; — (Ra), (Fa) ; 2; 225570, a0; C-1 WP; 1 
{Ra}, {Re}; 2; /—1оз, 00; С-2 WP; 2 
{R2}, {Rs}; 2; WHT oo; C-1 WP; 1 
{Ra}, {R6}; 2; — 207772. go; C-1 WP; 1 
{Ra}, {Rs}; 2; (-1)°/403, оо; C-2 WP; 2 
{Ro}, {Rs}; 2; = o0; C-1 WP; 1 
X; ГМ; Ca, T C22; {Ro}, {Ra}; 2; i03, со; C-1 WP; 1 
A; ГВ; C31:C2eT; {Ro}, {Ra}; 2; 09,00; C-1 WP; 1 
Lis) {Πο}; 2; 2014303 σρ; C-1 WP; 1 
{Аа}, {R6}; 2; 010, 00; C-1 WP; 1 
T; МВ; CL,E,Ca.T; (Fio, Fa4) (Rio, Ris}; 4; 227793, Гоо, Гол; C-2 DP; 2 


v2 
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SG 213 


Accidental degeneracies on high symmetry line 


A; TX; Ci ΤΟ; — (Ro), {R4}; 2; E UE C-1 WP; 1 
{R2}, {R6}; 2; V/—103,00; C-2 WP; 2 
{R2}, {Rs}; 2; πο σῇ C-1 WP; 1 
{Ва} {Ro}; 2; — 9773 um; С-1 WP; 1 
{Ra}, {Rs}; 2; (-1)*/403, со; C-2 WP; 2 
{А}, {Rs}; 2; απο, gg; C-1 WP; 1 
X; ГМ; С2а,Т C22; {Ro}, {Ra}; 2; 103, σο; C-1 WP; 1 
A; ГВ; Cs Col; {Ro}, (Ra); 2; 09,00; C-1 WP; 1 
{R2}, {R6}; 2; 20372 σρ; C-1 WP; 1 
{Ra}, {Re}; 2; 010,90; C-1 WP; 1 
T; MR; Cz, E,CosT; (Fio, Ris}, {Βιο, Rio}; 4; =, Гоо, Гол; С-2 DP; 2 
SG 214 
Accidental degeneracies on high symmetry line 
X; ГМ; Co7 Сә; {Ro},{Ra}; 2; юз, оо; C-1 WP; 1 
A; TH; ЗЛ tas {R2}, {R4}; 2; ss yd C-1 WP; 1 
{R2}, {Re}; 2; V/—103,00; C-2 WP; 2 
{R2}, (Ra); 2; 20623, σοι C-1 WP; 1 
{Ra}, {Re}; 2; 9972,09; C-1 WP; 1 
{Ra}, {Rs}; 2; (—1)°/®оз, оо; C-2 WP; 2 
{А}, {Rs}; 2; 22290,00; С-1 WP; 1 
А; ГР; C31,C2eT; (Roy {Ra}; 2; 09,00; C-1 WP; 1 
(Ra), (R Y; 2; "9393, gg; C-1 WP; 1 
{R4}, {Re}; 2; 010,00; C-1 WP; 1 
D; NP; C2z,E,C2aT; {R5}, (R5) ; 2; --ἰσα, —00,00; C-1 WP; 1 
G; НМ; Ca, ЕЛ C22; {Rs}, {R7}; 2; –іоз, --σο, 00; C-1 WP; 1 
F;PH; Cd, E Cs T: (Rz) , {R11}; 2; 920, —00, Go; C-1 WP; 1 
{R7}, {Ro}; 2; σιο,--σο, 00; C-1 WP; 1 
(Ho) {Ru}; 2; Zuti, σρ,σο; C-1 WP; 1 


SG 215 


Accidental degeneracies on high symmetry line 


X; ΓΜ; σαν Coz; (Ro) , {R4}; 2; 103,00; P-WNL; 

A; ГВ; C3,,04; {R3},{Ra}; 2; --σο, ἴσα; P-WNLs; 
{R3}, {Πο}: 3; Ала, заи ТР; 
(Ra) , {Πο}: 3; A24, i410; ТР; 

©, XR; т] oaa; (Ra) , (Ra) ; 2; ἴσα, оо; P-WNL; 


Z; ХМ; Cos,7 C22; {Ro}, (Ra) ; 2; 403, 00; C-1 WP; 1 
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SG 216 


Accidental degeneracies on high symmetry line 


А; TL; C310; {R3}, {Ва}; 2; –оо,іоз; P-WNLs; 

Rs Р Re ids Ay *©°+2У%4). TP; 

3 

(Ra) , {Re}; 3; A24, i A10; TP; 
У; DX; σαν Όος; {В2}, {Ва}; 2; io3, 00; P-WNL; 
5; XS; σαε σας (Roy, {Ва}; 2; 103,00; P-WNL; 
Z; XW; Ορ ΤΟ. {R2}, (Ray; 2; ἴσα, σο; C-1 WP; 1 
SG 217 


Accidental degeneracies on high symmetry line 


У; ГМ; 04,7 C22; (Ra) , {R4}; 2; 403,00; P-WNL; 
А; ГР; Όσα; {Вз}, {Ва}; 2; -σο, ἴσο; P-WNLs; 
Rs š Re ; 3; Ana, 0700348), ТР; 
3 
{Ra}, {Πο}: 3; A24, Aio; ТР; 
G; НМ; оаа,Т C22; {R2} {Ва}; 2; 103,00; P-WNL; 
F; РН; Coca {Ез}, (Fa) i 2; --σοι ἴσα; P-WNLs; 
Rs}, {Reo}; 3; jj ees) TP; 
3 
{Ra}, {Re}; 3; Азд, Aio; ТР; 
SG 218 


Accidental degeneracies оп high symmetry line 


У; ГМ; оаь,7 Сог; {R2}, {Ra}; 2; 103,00; P-WNL; 
А; ГВ; Саса; {Rs}, {R4}; 2; —o0, ἴσο; P-WNLs; 
Ra И Re 2:9; Аш, АВ, ТР; 
Е 
{Ra}, {Πο}: 3; A24, A10; ТР; 
Z; ХМ; C2s,T Cos; {Ra}, {Ва}; 2; ἴσα, σο; C-1 WP; 1 
SG 219 


Accidental degeneracies on high symmetry line 


A; TL; C3,94; {R3},{Ra}; 2; --σο, ἴσα; P-WNLs; 
{Rs}, {Re}; 3; Аза, Казои ТР; 
3 
{Ra}, {Re}; 3; Αρα, А; TP; 
У; ГУ; σαν} Оз; {R2}, {Ra}; 2; 403, 00; P-WNL; 
©; XS; caje,Toae {R2}, {Ra}; 2; σα, σο; P-WNL; 


Z; XW; СТ Caz; {Ro}, {Ra}; 2; ἴσα, 00; C-1 WP; 1 
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SG 220 


Accidental degeneracies on high symmetry line 


>; 
A; 


ΓΝ; oas,T Coz; (R5) {Ва}; 
ГР; C3,,7av; {Rs}, {R4}; 
{Rs}, {Re}; 
{Ra}, {Re}; 


; NP; C22,0a0; {Πε}, {Ro}; 


{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{R7}, {Rs}; 
PH; С3,,саг,Е; {Ro}, {Πιο}; 
{50}, {Riz}; 
{Rio}, {R12}; 


$ 


103,00; 

—00,103; 
A24, a 
Аза, i Ало; 


100, 03; 


3 


103,03; 
103,90; 

103, —00; 
103, —03; 
—100, —03; 
—00,103,00; 
A24, 
A24, 1À10, Ао; 


seer vers) 


3 


3 


‚ Ао; 


24. SG 221-230 


SG 221 


Accidental degeneracies on high symmetry line 


A; ΓΧ; Оф, ГТ; (Hs), {Rr}; 4; EAT iTo, Гор; DP; 0 


2 
Л; ГВ; Оз,оаьГТ; (Rs, Ва}, (Ho) ; 4; Via; Гоз, —Го,2; DP; 0 
T; MR; Coy IT; (Ro), (Rr); 4; 299722, Toa, Тор; DP; 0 
SG 222 


Accidental degeneracies on high symmetry line 


A; TX; OLG {R6}, Е 4; 3291792 ipo, —iTo,2; DP; 0 

A; TR; Coca, TT; (Ra, Ва}, {Re}; 4; T13, Го,з, -1Γο,2; DP; 0 

S; XR; oy,Coc,IT; {Rs,Rs},{Re, Вт}; 4; 0,3, 3,0, —iTo,2; DP; 0 

Z; ХМ; ay,Cos,IT; (Rs, Ra) , (Re, Rz) ; 4; Поз, зо, Го; DP; 0 

T; MR; Cios IT; {Ев}, {R7}; 4; Tato Dos, —iTo,2; DP; 0 

SG 223 

Accidental degeneracies on high symmetry line 

A; TX; Chos IT; (Hb) 4; τμ у, —iTo2: DP; 0 
А; ГВ; C310 IT; {Ез, Ра}, (Ho) ; 4; T13, ilo,3, —1Го,ә; DP; 0 
S; XR; Coco0y,17; — (Hs, Re}, (Rz, Rs}; 4; 130, 13,3, —Й`о,2; DP; 0 
T; МВ; Ci,os,E,IT; {Ris} , {Вл}; 4; 25302002 Гол, Гол, —iTo;a; ОР; 0 
SG 224 

Accidental degeneracies оп high symmetry line 

A; TX; Обо IT; {R6}, {R7}; 4; Trotz Toa, —iT0,2; DP; 0 

A; TR; C310 IT; (Fa, Ra}, {Ro}; 4; Газ, 4Го,з, —Го,2; DP; 0 

Z; XM; ey,Cos, IT; (Rs, Πα}, (Ro, Вт}; 4; оз, Гз,0, — 0,2; ОР; 0 

Т; MR; Cloy IT; (Bs), (Rr) ; 4; 5947739. Гоз, —iT'o,2; DP; 0 


SG 225 


Accidental degeneracies on high symmetry line 


A; TX; Cj,osIT; (Re), (Rr); 4; 5297792, io, Το DP; 0 


A; TL; С, оаьГТ; (Ra, Ва}, {Re}; 4; Για, Гоз, –1Го,2; DP; 0 


1070 
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SG 226 


Accidental degeneracies on high symmetry line 


A; TX; Cipe IT; (Rs), (Rr); 4; 3281792. οι, -ἴΓοο; DP; 0 
Л; TL; C310 IT; (Ras, Ra}, {Ro}; 4; Гіз, iDo,3, -1Γο,2; DP; 0 
Q; LW; Caf, IT; (H2, Ro}, (Ra, Ra}; 4; Изо, —1Го,ә; DP; 0 
SG 227 


Accidental degeneracies on high symmetry line 


A; TX; C oz IT; {R6}, {R7}; 4; 73017704. io, (Го; DP; 0 
A; TL; Cajas, IT; (Rs, RA) , (Ro) ; 4; Гіз, i.o;3, —?Го,ә; DP; 0 
Z; XW; oy,0z1T; (Hs, Вт}, (Ro, Rs}; 4; Гоз, Гз,з, -1Γο,9; DP; 0 
SG 228 


Accidental degeneracies on high symmetry line 


A; TX; Ch, IT; {R6}, {R7}; 4; τμ iTo, —iT0,2; DP; 0 
А; TL; C3,,0a,IT; (Rs, Ва}, {Re}; 4; Για, Го,з, —iL'o;2; DP; 0 
A Z; XW; 04,02, IT; {Rs, R7}, (Ho, Rs}; 4; iT'o,3; Газ, —iT'o,2; DP; 0 
€» Q; LW; Coj,E,IT; (Rio, Rio}, (Ria, Ria}; 4; —Тз,о, —Гоо, —Й%,2; DPP; 0 
SG 229 
Тап Accidental degeneracies on high symmetry line 


A; TH; Ch 0x IT; {Re}, {Rr}; 4; а ¿Po u, Г»; DP; Ὁ 


V2 
ыы A; ГР; C31 ,0a0,1T; {R3, Ra}, {Ro}; 4; 113, 00,3, — 0,2; DP; 0 
= Е; PH; Сз,саа,17; (Rs, Ел}, {Re}; 4; Газ, io; ilog; ОР; 0 
SG 230 


Accidental degeneracies on high symmetry line 


A; TH; Coz IT; — (Re) (Rz) ; 4; 2291792. {Го |, —iTo2; DP; 
A; ГР; Cycas IT; — (Ra, Еа}, (Ro) ; 4; Гіз, 10,3, —Го,2; DP; 


D; МР; Cosas IT; {Rs, Re} ,{Rr, Rs}; 4; 810, 3,3, —Го,2; DP; 
G; НМ; Coca a IT; — (Hs, Ro] , (Hz, Rs}; 4; Изо, Гзз, —iD'o,2; DP; 
Е; PH; С3,,саа,Е,Т; (Ro, Rio}, (Rio); 4; Газ, Гоз, Гоо, —Яо,2; DP; 


о Ὁ с се Ὁ 
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C. Effective Hamiltonian of both essential and accidental degeneracies 
1. Notes to Sec. S8C 


(i) The top and bottom part of the tables in Sec. S8 C lists the essential and accidental degeneracy, respectively. 

(ii) For each table in Sec. S8 C, the first two lines present the SG number, the BZ type, the generating elements of 
the type II MSG (translations are not included here), whether centrosymmetry is contained in the group, and whether 
SOC is considered. 

(iii) Below the first two lines, the columns from left to right (separated by the semicolons) are the high-symmetry 
momentum k, the corep and the effective Hamiltonian of the symmetry-protected degeneracies. 

(iv) In effective Hamiltonian, we use Roman letters (such as с; and с; ;) and Greek letter (such as αι) to denote the 
real and complex parameters, respectively. 

(v) We do not list the type II MSGs that do not exhibit symmetry-protected degeneracies at high-symmetry point 
and high-symmetry line. 


2. SG 1-10 
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SG 1 


Γι; {Ε|000}, 7; Non-Centrosymmetric; with SOC 


SG 3 


Ciaky + ci,3kz) 
Ci,2 ky | οι 3k; ) 
Ci,2ky + c¿3k;) 
Ci,2 ky | ci,3kz) 


C100; 
C100; 
C100; 


C100; 


Ги; (C24|000), 7; Non-Centrosymmetric; with SOC 


Г; {В2, Ra}; p m Ci (Cii Κα + Cio ky) + c203kz + с100; 

B; (Ra, Ва}; У, о: (ск. + ci aky) + cəosk; + 0100; 

Y; (Ho, Ra}; y σι (Ci ια + Cio ky) + coo3kz + с100; 

Z; (Ro, Ва}; У? 4 σι (ск. + Cia ky) + c203kz + с100; 

C; {R2, Ra}; >? —1 Ci (Cia ks + ciis ky) + сооз: + cico; 

D; (H5, Ra}; >? —1 σι (Cia ks + cio ky) + сооз: + с100; 

A; (Ro, Ra}; oa σι (οι Aik; + Cio ky) + coo3kz + с100; 

E; (Ra, Ва}; УХ, о: (οι: κα + сг) + cəosk; + с100; 

Accidental degeneracies on high symmetry line 

А; {Ro}, {Ва}; до (су + cokz) + oscsk; + У) 4 σι (сік + ci,2ky) ; 
У; {Ro}, {Πε}; оо (c1 + cək;) + cacak; yy ci (ci ik; + cio ky) ; 
W; {Ro}, {Ra}; σο (ει + сә.) + сзсз. wan оз (Ci ik; + οι 2); 
U; {Ro}, {Ra}; оо (су + cək;) + o3csk; Э σι (Cik; + οι ky); 


SG 4 


Pm; {62.1005 }, T; Non-Centrosymmetric; with SOC 


Г; (R5, Ra}; x Ci (ci;i ks Cia ky) c203k, + с100; 
B; (Ro, Ra}; У Gi (ск + соу) + c203kz + с100; 
Y; (Ho, Ra}; У) о: (ск + соку) + c203kz + 0100; 
Z; (Hs, Rs}; (C301 — с402 + сооз) kz + cico; 

(Rz, Вт}; (e301 — cage + сооз) kz + с100; 
C; (Rs, Rs}; (e301 — c402 + сооз) kz + cico; 

(Rz, Вт}; (σασι — сло + сооз) kz + с100; 
D; (Rs, Rs}; (e301 — с402 + сооз) kz + cico; 

(Rs, Вт}; (e301 — c402 + сооз) kz + с100; 
А; (Ro, Ra}; У) σι (ска + соку) + c203kz + с100; 
Е; (Hs, Rs}; (ο3σι — с402 + сооз) kz + €1903 

{R7, Rr}; (сзо1 — слог + сооз) kz + с100; 
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Accidental degeneracies on high symmetry line 


А; {R2}, {Ва}; σοί 
У; {Ro}, (R43 ; до (c 
И’; {R2}, {Ва}; σοί 
U; (Ra), {Ва}; σοί 


SG 5 


cək; 


cokz 


) 
cok; ) 
) 
) 


cok; 


озсзК НУ о: 


o3c3kz b» 10% (Cii ks же 


Ci, 1kz 4 


сзсз, + X] σι (Ci,tke + Ci 2ky) ; 
сзсз, + X] σὲ (сілке + ¢i,2ky) ; 
( у); 
( ); 


Γὸ (C5,|000), T; Non-Centrosymmetric; with SOC 


Г; {R2, Ra}; > Gi 
A; {Ro, Ra}; > σι 
Z; (Ra, Ra}; > Gi 
M; (Ro, Ra}; S Gi 
L; {В2, Ro}; > Gi 
V; {Β2, Ro}; we Gi 


k; + 


Ci, k; 


Ci Ak; + Cio ky) + c203kz + с100; 
Cii Κα + Ci ky) + c203kz + с100; 
i ike + οἱ ky) + coo3kz + cico; 
k, + c¿2k,) + c203kz + cioo; 
Ci,2 ky + οι 3k; ) 
са,2Ку + ci,3kz) 


C100; 


C100; 


Accidental degeneracies on high symmetry line 


A; {R2}, (F4) ; до (οι 


озсзК. НУ 10: (Cia Ks 


U; {R2}, (F4) ; до (ci 


сЕ.) 


03€3k; PM Ci (с: 1. d 


SG 6 


cokz) 


+ ciaky) ; 


F Ci,aky) 5 


Ги; {о-|000}, 7; Non-Centrosymmetric; with SOC 


Г; (Hao, Ra}; оз (coke + 
Bi {R2, Ra}; оз (coke + 
У; (H5, Ra}; оз (coke 4 
Z; {ЕВ2, Ra}; оз 
C; (H5, Ra}; оз 
D; (R°, Ra}; оз (coke + 
А; (Ra, Ra}; оз (coke + 
E; (Ro, Ra}; оз (coke + 


m c3ky 
г C3 ky 
г caky 
г C3 Ку 
m caky 
г C3 Ку 


id caky 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


г caky 


(cami — C502 
C401 — C502 
(εισι — C502 


C401 — C502 


C401 — C502 


(cao1 — C502 


C401 — C502 


(cadi .. 6502) kz = 


k; 4 


Г C100; 
Г C100; 
r C100; 
r C100; 
r C100; 
r C100; 


Г C100; 


r C100; 
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Pm; {0:|200},7; Non-Centrosymmetric; with SOC 


L; (Ros, Ra}; 03 (cok, + c3ky) + (слот = 6502) kz + C100; 


B; (Rs, Rs}; Ууу ex (ead 


ci,aky) 


{Rr, Rr}; У Оз (Cika 


; {R2, Ra}; оз (coke + сз) + 


Ci,2ky) 


C100; 


C100; 


(сас — C502) k; + с100; 


; (Ho, Ra}; оз (coke + caky) + (сас — 6502) k; + 6ισο; 


Y 
Z 
C; (Hao, Ra}; оз (coke + caky) + 
D 


; (Hs, Rs; 322 40i (eto 


{Rr, Вт}; У oi (Cii ks 


Ci,2ky) 


Ci 2ky 


А; {Rs, Rs}; το σι (Cii Κα 


Ci,2 ky 


Ci, 1 Ka 


Ci, 2 Ky 


E; (Re Rs}; So δι 


Οὐ 1 Κω 


{Rr, Вт}; УЗ о: (сло 
У; (Ro, Ro}; У о: (сл 


Ci,2 ky 


( 
( 
( 
{Rr, Rr}; 5> 19+ ( 
( 
( 
( 
( 


U; (R>, Ро}; У 40i (сай 


Ci,2 ky 


) 
) 
) 
ci, 2 ky) 
) 
) 
) 


SG 8 


Ci, 2 ky 


C100; 
C100; 
C100; 
C100; 


C100; 


C100; 


(сас — C502) k; + с1со; 


со (cok; + οι); 
со (cokz + οι); 


I5: {0.[000}, T; Non-Centrosymmetric; with SOC 


Г; {R2, Ra}; оз (coke + сзКу 
А; (Ro, Ra}; оз ( 

Zi {Ro, Ва}; оз (coke + c3ky 
M; (Ra, Ra}; оз (coke + сзКу) + 


)+ ( 
Co ks + cgky) + (саол — C502 
) εί 


L; {Ro, Πο}; RR σι (Ci ike + Cia ky 
V; (Ro, Ro}; УЗ 4 0i (ск + Ci2ky 


C401 — C502 


C401 — C502 


(εισι — C502 


kz 
kz 
kz 
kz 


Ci ЕТУ 


) 
) 
) 
) 
) 
) 


SG 9 


Ci,3kz 


T C190; 
T 100; 


+ с100; 


+ с100; 
C100; 


C100; 


I^, {021400}, T; Non-Centrosymmetric; with SOC 


Г; {R2, Ra}; оз (cake + сзКу) + 


А; {В, Ri}; bg σι (Ci 1ko + cio ky) + C190; 
Ls, Rs}; 3953 σι (Ci ks + Cio ky) + сүт; 


Z; {Ro, Ra}; оз (coke + сз) + 


M; (Bi, Ri}; У о; (ciaks + ciaky) + соо; 


(Rs, Ёз}; y σι 


| 
T 


Cii Es + Ci ky) + 0100; 


L; (Ro, Ro}; P σι (Cii ks 


Кт 


| 
1 


Ci,2 ky 


ci akz) 


V; {52, Ro}; ye; σι 
U; {R2, R2}; Da σι 


Ci,2 ky 


Ci,3kz) 


(слот — C502) k; + C100; 


(сасу — C502) k; + с100; 


C100; 


C100; 


ike + Ci,2ky) + со (cok; + οι); 


1076 


3. SG 11-20 


SG 11 
Pm; {00.005}, {11005}, 7; Centrosymmetric; with SOC 


Z; (Ho, Ro}; σιΓο,ο + Го,2 (coke + сзКу 
C; (Ro, Ro); cilo,o + Го,2 
D; (Ro, Ro); cilo,o + Го,2 
E; (Ro, Ro}; cil'oo + Vo,2 (coke + сзКу 


aa 1 Gi, 1Г;, ikaz; 
xc 1 Gi, 1Г;, 1 Ez; 
> 1 Gi, 1Г;, ika: 
s 1 Сі, nu ik; 


SG 13 
Pm; {C2z|000}, {11200}, 7; Centrosymmetric; with SOC 


B; (Re, Ro}; с1Го,о + cooks + 35 Τε, 

D; (Ro, Ro); ειΓοι + сәГо,әЁ + 35 1 Tia " 1ks + οι, αν 
A; (Ro, Во}; c1T 0,0 + сәГо,әЁ + У, Tia (Cirko + ciaky 
E; (Ro, Ro}; с1Го,о + с2Го,2К. + У 1 Гал (Cia ka + ci2ky 


; 


; 


; 


NEP OM ODE i 


; 


Accidental degeneracies on high symmetry line 


— У; (Ra, Ro}, (Ra, Ra}; Гоо (ci + cokz) + Va;ocakz + T1,0 (cake + cesky) + xe Го: (ci Κα + Ci,2ky) ; 
CN U; (Ra, R2) , (Ra, Ra}; Гоо (сл + c2kz) + Гз,осзК» + Го (cake + esky) + У), Го: (Ciis + ci,2ky) ; 


SG 14 
Pm; {C2z|005}, (7| 2033, 7; Centrosymmetric; with SOC 


1 (Cii ks + cio ky) ; 
E 1 Сі, πο 
3 Е en s 
1 (Cia ks + cio у); 


E - B; (Ro, Ro}; с1Го,о + ο2Γο,2κα + У, 
€ Z; (Ho, Ro}; οιΓοιο + Го,2 (coke + сзКу 
C; (Ro, Ro}; с1Го,о + Го,2 (cake + сзКу 
A; (Reo, Ro}; с1Го,о + ο2Γο,οἷς; + 3, 


Γι 
) 
) 
Γι 


Accidental degeneracies on high symmetry line 


У; (Ra, Ro}, (Ra, Ra}; Гоо (су + c2kz) + Гз,осзК» + Гао (cake + esky) + У), Γη: (Ciis + οι ο) 
U; (Ra, Ro}, (Ra, Ra}; Гоо (сл + cokz) + Гз,осзК» + Гао (cake + esky) + У), Toa (Ciis + сок); 


SG 15 
Го; {02.000}, ( 1|200), 7; Centrosymmetric; with SOC 


А; (Ro, Ro}; са Гоо + cəl'o 2k; + Στ Dia (ciaks + cioky) ; 
M; (Ro, Ro); с1Го,о + C2 0,2kz + x (La (eia Κα + c;2ky); 
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Accidental degeneracies on high symmetry line 


U; (H5, Ro}, (Ra, Ra}; Гоо (а + са.) + Гз,осзК» + Гльо (сак + esky) + 355 4 Го: (села + ciaky) ; 


SG 16 


Го; {C2z|000}, {C2,|000}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; cooak, + c30 Ку — caoakz + с100; 
Y; Rs; C203 kz C30 Ку C402 k;z C100; 
X; Hs; cəosk, + c30 Ку = c402kz + с100; 
7; Rs; C203 kz C30 Ку сас? C100; 
U; Hs; cəcsk, + c30 Ку = caoakz + с100; 
T; Rs; C203 kz C30 ky Cao k; C100; 
5; Rs; co0ak, + c30 Ку = caoakz + с100; 
R; Rs; C203 kz C30 ky сас? C100; 


Accidental degeneracies on high symmetry line 


; {R2}, {Ra 


>= 9 № 
~ — 
D 
“з. тә 
БЕК 
ха 
Ë AR 


ме 
B 
=: 
E 
ae 
= 
2 


} 
} 
} 
} 
{R2} , {Ra} 
{R2}, {Ва}; 
} 
} 
} 
} 
} 


Q 


{R2}, CF 


> W 


щ > 
= 
= 
E 
n» 
S 


; {Ro}, {R4}; 
Q; {Ro}, {R1 
G; {R2}, {R4}; 


coky) 03C3k, C402 Ка C501 Ez; 
coky) o3c3ky C402 kg C501kz; 
coky) o3c3ky C402 ks C501 Κα; 
coky) o3c3ky C402 kg C501 Ez; 
Coke) + озсзКа + c401 ky + cso2k;; 
cək;) + ©зсзЁ + cao ky + cso2k;; 
с2К») + ТзсзЁ» + cCaG1k; + cso2k;; 
cakx) + o3¢3kx + caoiky + cso2k;; 
+ cokz) + oacak; + caoiky + 6502; 
cokz) + o3c3kz + c401ky + csoaka; 
+ cokz) + сзсз. + c401ky + cso2ke; 
cokz) + o3c3kz + c401ky + ορσο ες; 


1078 


SG 17 


Го; {00.005}, (C2,|000), 7; Non-Centrosymmetric; with SOC 


Г; Rs; c203ky + c301ky — caG2k; + c100; 
Y; Rs; C203ks + c301ky — cA02kz + с100; 
X; Hs; c203kz + c301ky — cao2kz + c100; 
Zi {Rs, Re}; (ωσι — c302) k; + с100; 

{R7, Rs}; (соот — c302) k; + с100; 
U; (Hs, Re); (σι — c302) kz + c100; 

{R7, Rs}; (соот — c302) k; + с100; 
T; {Вь, Re}; (ωσι — c302) k; + 100; 

(Rz, Rs}; (c201 — сзо2) k; + с100; 


S; Rs; c203ke + c301ky — c402kz + c100; 
В; (Hs, Re}; (σι — οσο) k; + 0100; 

(Rz, Rs}; (e201 — c302) k; + C160; 
; (Ho, Ва}; со (coky 
; (Ho, Ra}; оо (соку + οι 
; (Rs, Rr}; оо (coke + οι 
; {Rs, Rr}; σοί 


о 
= 


) 
) 
) 
) 


C2 kz C1 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; 
D; {R2}, {R4}; 
У; {R2}, {R4}; 
C; {R2}, {R4}; 
A; {Ro}, (Ra); 
H; {Ro}, {Ra}; 
Q; {Ro}, {Ra}; 
G; {Ro}, {Ra}; 


00 (c coky) 03C3ky C402 ks C501 Ez; 
со (οι coky) o3c3ky C402 kg C501 Ez; 
σο (c cokz) 03C3ks + ca01 ky + cso2k;; 
со (сі + Coke) + озсзКа + caoiky + c502kz; 
со (сі + cokz) + o3cegkz + cani ky + сѕс2 Ка; 
со (сі + cokz) + o3ce3kz + cani ky + сѕс2 Ка; 
со (сі + cokz) + Gacakz + cani ky + сѕс2 Ка; 
со (οι + cokz) + озсзЁ« + cani ky + сѕс2 Ка; 
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SG 18 


Го; {C22|000}, (C2,|3 30), 7; Non-Centrosymmetric; with SOC 


D; Rs; C203k4 + c301ky — caG2k; 

Y; (Hs, Re}; (ωσι — οσο) ky + с100; 
(Rz, Πα}; (e201 — c302) ky + с1со; 

X; (Hs, Re}; (οσι — €a02) kz + c100; 


{ Кт, Rs}; (ο2σι — c302) ke + с100; 


+ c100; 


Zi Rs; c203kz + сзо1Ку — ca02kz + c100; 


U; (Hs, Re}; (c201 — c302) ke + с100; 
(Rz, Rs}; (e201 — сзо2) Κα + сто; 
Т; (Hs, Ro); (c201 — c302) ky + с100; 
(Rz, Πα}; (e201 — c302) ky + с1со; 


5; (Ho, Ro}; с1Го,о + coTo,skz + У, (eia Pia ks + ciri 2ky); 

В; {Ro, Ro}; ciVo,o + с2Го,зК. + У, (eii ἴα + cioTiaky); 

D; (Rs, Вт}; оо (caky + σι) + (сзо1 — сао) Κα; 

Р; (Rs, Вт}; оо (сок + ci) + (сзо1 — c402) Ка; 

C; (Hs, Вт}; со (cake + ει) + (c301 — c402) ky; 

E; (Rs, Rr}; со (coke + οι) + (c301 — cao2) ky; 

H; {R2, Ra}; оо (c2k; + σι) + (c301 — сло) ky; 

Q; (R5, Πο}; mm Ci, 1C i ks ky + Go (cok? esky cak? + csk; οι): 
{Ra, Ra}; У? сіло: Ку + оо (cok? + esky + cak? + csk; + ei); 

С; {R2, Ra}; со (cək; + ει) + (e301 — c402) ks; 

Accidental degeneracies оп high symmetry line 

A; {R2}, {R4}; со (сі + c2ky) + озсзКу + ca02ks + c501kz; 

B; {R2}, {R4}; со (сі + ον) + озсзКу + ca02ks + c501kz; 

У; {R2}, {R4}; со (сі + coke) + o3ac3k, + caoiky + c502kz; 

А; {Ro}, {Ra}; со (ει + Cokx) + озсзКа + cani ky + cso2k;; 

A; {Ro}, {Ra}; со (сі + cokz) + cGacak; + cani ky + С502Кз; 


Q; (Ra, R2) , (Fa, Ra}; Гоо (c1 + cokz) + Гз,осз + саГә,оЁ» + es 1,0ky + У), (с 1 Tike + сәГәнКу); 


1080 


SG 19 
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Го; {C22|404}, {C2y|440}, T; Non-Centrosymmetric; with SOC 


Г; Rs; C203kx + c301ky — ca02kz + с100; 
У; (Hs, Re}; (ωσι — οσο) ky + с100; 
(Rz, Rs}; (e201 — c302) ky + с100; 
X; (Rs, Ro); (c201 — οσο) Κα + с100; 
(Rz, Rs}; (c201 — сз02) Κα + с100; 
Zi (Hs, Re); (соо — c302) k; + с100; 
(Rz, Rs}; (σι — c302) kz + с100; 


U; (Ro, Вэ}; с1Го,о + cal 0,3ky + ΣΟ) η (οι 1Γο2Κα + cioTiakz); 
T; (Re, Ro}; с1Го,о + сәГо,зЁ + 355 4 (са ГК + cio Tiaky) ; 
S; (Ho, Ro}; с1Го,о + с2Го,зК. + Xd (οι Γον + cioViaka) ; 
В; (Re, Re}; oo (cok? + csk2 + cak? + οι) + У, Cia miks ky ks; 
{Вт, Rr}; со (cok? + csk? + cak? + οι) + 352, Ci 10ikskykz; 
{Rs, Ra}; со (cok? + csk2 + сак? + οι) 1- ΣΟ τ село Куй, 
{Ro, Во}; со (cok? + csk2 + cak? + οι) 1- ΣΟ 1 слове Кук, 
D; (Hs, Вт}; со (c2ky + σι) + (сзо1 — cao2) kz; 
Р; {Rs, Rs}; со (cok? + csk2 + cak? + esky + οι) + a сіток; 
( 
( 
( 
( 
( 


(tz, Rr}; со (cok? + csk2 + cak? + esky + ei) + У, Ciacikskz; 
B; (R5, Ra}; оо (coky + οι) + (сзо1 — οισο) kz; 
C; (Ho, Ra}; со (cake + ει) + (c301 — C4102) ky; 
E; (Rs, Rs}; до (cək2 + cake + cak? + cska + οι) ERE EC NE 
{Rr, Rr}; со (eok2 + eak2 + cak? + csk, + ei) НУВ слот кук; 
А; (Rs, Вт}; oo (coke + ci) + (e301 — c402) kz; 
H; (Rs, Вт}; (сост — c402) Ку + oo (сзК. + σι): 
Q; (Hs, Rs); до (cok? + esk2 + cak? + csk; + су) + У, сло КЁ; 
{Rr, Rr}; со (cok? + csk2 + cak2 + csk, + су) + У)? , ασια Ку; 
G; (Rs, Ва}; (οσι — 61σο) k; + со (c3kz + οι); 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ra}; со (οι + caky) + озсзКу + саб2К» + esci ka; 
P; (Rs, Rs) , (Rz, Rr}; Гоо (си + coky) + Гз,осзк + саГә,оЁ + с5Га,ок + У, (ci Tike + οι. ik); 
У; {Ro}, {Ra}; со (ει + Cok) + ©зсзЁ» + cami ky + csoo2k;; 
E; (Rs, Πο}, (Rz, Вт}; Του (c1 + сок.) + Гз,осзК» + caVo,okz + σ5ΓΊ οἷν + а ην ος 
А; {Ro}, (F4) ; со (сі + cokz) + сзсз: + cani ky + с502Ка; 
Q; (Rs, Rs}, (Rz, R7}; Го,о (οι + cək;) + Vs,ocskz + caVo,oks + с5ГлоКу + σος [ο ο T2,iky) ; 
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Го; {C2z|005}, {C2y|003}, 7; Non-Centrosymmetric; with SOC 
Г; Rs; 
Rs; 
Uis, Re}; 
{Rr, Rs}; 
{Rs, Re}; 
Ut, Rs}; 
Ut», Ra}; 
; (Rs, Rs}; 
{Rr, Rr}; 
А; {Ro, Ra}; 
B; (Bs, R7}; 
G; (Rs, Rr}; 
Е; (Ro, Ra}; 


Ο2σ3Κα c402k; 


C301 ky C100; 


C203 Kk C301 ky сло» К C100; 
(c201 = сзо2) k; + С100; 
(c201 = C302) kë + C100; 


(c201 — C302) k; + C100; 


(с201 — сз02) k; + с100; 
b» dm σι (Cia ks + Ci, ky) + coo3kz + cioo; 


(c301 — C402 + C203) kz + C100; 


(c301 — C402 + C203) k; + 0190; 
со (c2k; + ει) + (e301 — с402) kz; 
σο coky + с 


C301 — C402) Kz; 


( )+( )k 
Go (caky + οι) E (c301 — C402) kz; 
( )+( )k 


со (c2kx + σι C301 — C402) kz; 


Accidental degeneracies on high symmetry line 
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A; {R2}, (Ra) i оо (οι + сок.) + o3c3kz + cami ky + e502ks; 
H; {1ο}, (Ra) i oo (οι + eokz) + озсзК. + caoiky + e502ks; 
D; (R3) , {Πα}; оо (ει + cək;) + озсзЁ + ys σι (Cika + οι ον): 
У; {R2}, (Ra) ; до (с1 + сок.) + сзсз. + cai ky + cso2k;; 
А; {R2}, {Ra}; оо (c + coky) + сзсз + c402 ks + csoik;; 
Е; (Ro) , {Πα}; оо (ci + caky) + сзсз, + сло2Кь + csoik;; 
C; {R2}, {Ra}; со (σι + с2К») + сзсз + cami ky + cs02kz; 
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SG 21 


1082 


I^: {С5.[000}, {C2,|000}, 7; Non-Centrosymmetric; with SOC 


I Rs; C203 Kk C301 ky сло» К C100; 
Y; Rs; c203ke c301ky сас? C100; 
Z; Rs; ο0σηΚα C301 ky сло» К C100; 
15 Rs; C203 Kk C301 ky CaGo k; C100; 
S; (R>, Ва}; У оз (Cii Κα + Cia ky) + c203kz + οισο; 


R; (Ro, Ва}; pm σι (Cia ks + Cio ky) + coo3kz + с100; 


Accidental degeneracies on high symmetry line 


οι + со 


А; {R2}, (Ra) ; оо 
Н; (Ro) , (Ra 
D; {R2}, {R4}; оо 


+ o3c3kz + сао1Ку + cso2kx; 


CiT C2kz + сзсз. + C401 Ky "b сѕс2 Ка; 


2 
+ озсзк + Ууу σι (сел + соу); 


сі + cə2k; 


eR 
= 
E, 
Е 
B 


сзсз + c401Kk, + cso2k;; 


is 
© 
N 
Š 
idis 
cU 
£ 
Q 
© 


03€3ks + c401 ky + cso2k;; 


Z= 
© 
N 
e 
kate 
cU 
Ë 
Q 
© 


озсзКи + Ο1σ9 Κα + c501kz; 


озсзКу + c402kr + csoik;; 


AN 
© 
N 
Š 
ы 
cU 
£ 
Q 
© 


o3c3ky + cac2kx + c501 Ez; 


NS 
E, 
E 
“8 
Б 


; 00 


{R2}, {R4}; оо 


G3C3kx + c401ky + cso2k;; 


X 
N 
—— 
— 
55 
v — — — — — — — — 
Q 
© 
ον ας ЕТ ТЕРЕ συν eS 
© 
N 
> 
© 


) 
) 
) 
) 
) 
) + озсзКиу + сасоЁх + csoikz; 
) 
) 
) 
) 
) 


Q m = Q D P Ú 5 
~ 
2 
ea 
ἘΣῸΝ 
5 


a3c3kx + caoiky + c502kz; 


SG 22 


T7; {C22|000}, {C2,|000}, 7; Non-Centrosymmetric; with SOC 


I5 Rs; Соза + c301ky — c402kz + c100; 
Y; Rs; Ο2σ3Κα + c301ky — c402kz + C100; 
X; Rs; Соза + c301ky — c402kz + c100; 
Zi Rs; c203kz + c301ky — caoak; + с100; 


L; {R2, Ra); Е σι (οι ik; + Cio ky + c¿ak;) + cico; 
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Accidental degeneracies on high symmetry line 


A; (Ro) , (Ra) i оо (c1 + сок.) + cscsk; + caorky + c502ks; 
С; {R2}, {R4}; оо (су + с2К.) + o3e3kz + caoiky + cso2ke; 
H; {R2}, (Fa) i со (οι + с2К.) + o3c3kz + сабли + e502ks; 
Q; {R2}, {R4}; со (οι + c2k;) + cscsk; + сабли + cso2ke; 
У; {R2}, (Ra) ; до (ει + ск) + o3caks + caca ky + cso2k;; 
С; (R2) , (R4) i со (οι + coke) + озсзКь + caorky + σοσαΚα; 
А; {R2}, {Βα}; оо (су + cake) + озсзК» + coi ky + C502k2; 
О; {R2}, (F4) ; оо (ει + coke) + σασα Κα + caoiky + cso2k;; 
A; (Rol , (Ra) ; оо (су + coky) + сзсз + cacə2k, + cs01kz; 
D; {Π2}, {Πα}; оо (ci + coky) + озсзКу + cac2k, + csoik;; 
В; {В} , (Ra) ; оо (су + coky) + озсзКу + cac2k, + csoik;; 
R; {Πο}, (Ra) ; оо (су + coky) + озсзКу + сло2Кь + csoikz; 


SG 23 


Го; {02.000}, {C2,|000}, 7; Non-Centrosymmetric; with SOC 


Г; Hs; c203ky + сзо1Ку — caG2k; + c100; 

X; Hs; C203Kk; + c301ky — caG2k; + c100; 

R; (R. Ra}; a σι (Citke + οι ο.) + c203ky + сут; 

5; {Πο Ra}; το σι (Ci iky + Cio kz) + c203ks + с100; 

T; {R2, Ra}; >, Gi (Ciis + Cii ky) + cəcsk; + cico; 

W; Rs; c203kz + σ3σι Ку — caG2k; + οισο; 

Accidental degeneracies on high symmetry line 

A; (H3) , (R43 ; со (ci + ος) + озсзЁ„ + cama ky + 502 Κα; 

G; {Ро}, {Ва}; со (су + cokz) + oscsk; + caoiky + cso2k;; 

Р; (Ro) , (Ra) ; оо (ci + cək;) + oscak; 4 УО; σι (οι τος + с,2Ёу); 
У; {R2}, (Ra) ; оо (су + coke) + cacak; + caciky + c502kz; 

Е; (Ra) , (Ra) ; оо (ci + cək,) + озсзК» + cac ky + cso2k;; 

D; {R2}, {R4}; со (су + cake) + сзсз + 5, оч (cia ky + ci2kz); 
A; {R2}, {R4}; oo (ci + c2ky) + сзсз + cA02 ks + csoik;; 

U; (Ha) , {Ва}; oo (οι + coky) + озсзКу + c402ks + esci ke; 

Q; {R2}, {R4}; оо (ci + c2ky) + озсзКу ры σι (Cia Ка + Ci kz) ; 
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SG 24 


Го; {02.1202}, (C2,|3 30), 7; Non-Centrosymmetric; with SOC 


Г; Hs; Ο2σ3Κα + c301ky — c402kz + C100; 


X; Hs; Ο2σ3 Κα + c301ky — c402kz + 0100; 
R; (Ro, Ва}; > σι (οι ik; + c¿ə2k;) + c203ky + с100; 
S; (Ra, Ва}; У 4 0% (слу + ciakz) + c203ks + с100; 
Т; (Ho, Ra}; 2 m σι (Ci Κα + cio ky) + c203kz + с100; 


Accidental degeneracies on high symmetry line 


А; {R2}, {Ва}; до (c1 + c2k;) + озсзК» + cao ky + с50эЁа; 

С; {R2}, {Ва}; со (οι + ekz) + озсзК. + cami ky + e502ks; 

P; (R5) , {Вт}; до (су + cək;) + сзсз. 4 X 4 σι (Cia ks + Cio у); 
X; {R2}, {R4}; оо (си + coke) + озсзКь + cai ky + сво; 

Е; (Ha) , {Ва}; оо (οι + coke) + озсзК» + cai ky + csoə2k;; 

D; {R5}, {R7}; oo (си + coke) + Gacsk; + >>, σι (civ ky + ci,2kz) ; 
A; (Rol , {R4}; oo (ci + c2ky) + сзсз + ca02 ks + csoik;; 

U; {Ro}, {Ra}; оо (c1 + c2ky) + сзсз + crooks + esci κα; 

Q; {Πε}, {R7}; oo (су + coky) + oscak, + У, σι (Cia κα + Cooks); 
SG 25 


Го; {02.000}, {o,|000}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; cəcoik, c303ky + c100; 
Y; Rs; cooike + c303ky + с100; 
X; Hs; eooi ks. c303ky + c100; 
2; Rs; cooiks c303ky C1003 
U; Hs; cooiks c303ky + с100; 
T; Rs; cooiks c303ky C1003 


E 
g 


š C201 kg c303ky C100; 


m 
55 


у С201Кх c303ky C100; 


= 
55 


; Ο2σι Κα + сзозКу + со (сак: + ει 


m 
g 


Я C201 ks c303ky 00 


© 
55 


( 
H C201 kg c303ky 00 (cakz == ΟἹ. 
( 


D 
55 


3 С201Кх c303ky σο cakz + C1 
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Accidental degeneracies on high symmetry line 


A; (Rol , {R4}; оо (οι 
D; {Ro}, {Ra}; до (c 
P; {Ro}, (R4 ; до (c 
B; {Ro}, {Ra}; до (c 
У; {Ro}, {Ra}; со (е 
C; (Rol {Ra}; со (с 
E; (Ro) {Ба}; со (с 
А; {R2}, {Ва}; со (сі 


SG 26 


03C3ky C401 Κα; 


03C3ky C401 Κα; 


o3caky CaG1kx; 


тзсзЁу C401 Κα; 


03C3 Ks + C402 Ky; 


03Ca ks + C402 Ky; 


03Cak4 + C402 Ky; 


03C3 kz + C402 Ky; 


Го; {C22|004}, {0,100 }, 7; Non-Centrosymmetric; with SOC 


Г; Rs; C201 ks + c303k, + с100; 
У; Rs; С201Ка + сзозКу + с100; 
X; Rs; C201 ks + c303ky + с100; 
Z; (Ho, Ro}; с1Го,о + с2Го,зКу + CM (cii κα + cio T'iokz) ; 
U; (Ro, Ro); ciT'o,o + сәГо,зЁ + 355 4 (οι 1Γει ἴα + cial iokz); 
T; (Re, Ro); с1Го,о + сәГо,зЁу + У, (ci, Di 1ke + с, 2Diok;); 
S; Hs; C201 ks + c303k, + с100; 
R; (Ro, Ro); с1Го,о + с2Го,зКу + У, (ci Di 1ke 1 Οι οΓι ος}; 
Р; (H5, Πο}; оо (coky + οι) + (c401 — e502 + 6303) kz; 
(Ra, Ra}; оо (ον + ει) + (саст — 6502 + сзоз) kz; 
B; {52, Во}; оо (coky σι) + (сату — C502 + сзоз) kz; 
(Ra, Ra}; со (coky + οι) + (οισι — C502 + сзоз) kz; 
E; {R2, Ra}; оо (coke + σι) + csosk;; 
A; (fis, Ra}; со (coke + ci) + сзозК.; 
A; Bs; C201 kz + c303ky + со (cakz + ει); 
H; Rs; C201 kz + c303k, + со (cakz + ει); 
Q; Rs; C201 kz + сзозКи + со (cakz + c1) ; 
G; Rs; 6201 Κα + сзозКу + со (οι: + с1); 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ra}; 
D; {Ro}, {Ra}; 


P; (H5, Ro}, (Ra, Ra}; Гоо (οι + coky) + Гз,осзКи + caP10ke + 
D; (Ro, Ro}, (Ra, Ra}; Го,о (οι + coky) + Гз,осзКи + caP10ke + 


У; {Ro}, {Ra}; 
С; {Ro}, {Ra}; 


σο (οι 


со (ει 


σο (οι 


σο (οι 


caky) + cscsk;, + cami Κα; 


coky) o3caky C401 Κα; 


с2К») + озсзК»ь + cA02ky; 


cokz) 03C3ks + c402ky; 


1 [kz (с 1Го, + ci 2Ta,i) 4 


F сз Го]; 


1 [kz (ciao, + 61 25.1) 


+ ci;aksT2,]; 
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Го; {62.000}, {oy|005},7; Non-Centrosymmetric; with SOC 


Г; Rs; C201ks + c303ky + с100; 

Y; Rs; 62σ1 Κα + c303ky + с100; 

X; Rs; C201Ks + c303ky + с100; 

7; (Ro, Ro}; с1Го,о + >>, (ci Lipke + cio T'iaky + c,3Viokz) ; 
U; (Ro, Ro}; alo, + 3554 (ciaTüks + ci 2ri1ky + с зГі ок); 
T; (Re, Ro}; οιΓοο + У), (с1Г„әЁ» + сы2Галву + cisTiokz) ; 
$; Hs; C201; + c303ky + с100; 

В; (Ro, Во}; аГоо + У), (ciaTiaks + ciaTiaky + ciaTiokz); 
P; (Ho, Ra}; со (csk; + οι) + (σι — 6502) ke + cacsk;; 

В; {Ro, Ra}; со (csk; + ει) + (οσι — cso2) ke + cacakz; 

Е; {R2, Πα}; оо (coke + οι) + (сзо1 — cso2) ky + c403kz; 

А; (Ra, Ra}; до (coke + οι) + (сзо1 — сѕог) Ку + caosk;; 

A; Rs; οσι]ες + c303ky + со (сак: + c1) ; 

H; Rs; c201ke + c303ky + со (cakz + ει); 

Q; Rs; οσι]ες + c303ky + со (сак: + c1) ; 

G; Rs; c201ke + c303ky + со (cakz + ει); 
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Accidental degeneracies on high symmetry line 


А; {R2}, {Ва}; oo (с 
D; {Ro}, {Ra}; до (c 
( 
( 


У; (Roy {Ва}; оо 
C; {R2}, {R4}; оо (e 


σι 


coky) + сзсз + cac Es; 
coky) o3c3ky C401 Κα; 
cokx) + сзсз + с402Ку; 
cokz) o3c3ke + cad2ky; 
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Го; {C22|400}, {0,000}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; C201K; + c303ky + с100; 
Y: (Fs, Re}; (c201 — C402) ky c303kz C100; 


(Rz, Rs}; (c201 — 402) Ку c303kz C100; 


X; Hs; 6201 Κα + c303ky + c100; 

Z; Rs; C201 ks + c303ky + с100; 

U; Rs; 62σ1 Κα + c303ky + с100; 

T; (Hs, Re}; (c201 — c402) Ку + c303kz + с100; 
(Rz, Rs}; (c201 — c402) ky + c303kz + с100; 

5; {Rs, Re}; (c201 — c402) ky + c303kz + с100; 
{R7, Rs}; dd — c402) ky + c303kz + с100; 

В; {Rs, Πο}; (cami — ca02) ky + c303kz + с100; 

(сә )k 


(tz, Rs}; 


у + c303kz + с100; 


C; (Ho, Ra}; со ας οι) + (c301 — 6502) ky + c403k;; 
E; (Ho, Ra}; со (coke + σι) + (e301 — C502) Ку + саозЁь; 
A 
G 


; Rs; C201ka + сзозКи + оо (сак: + ει); 


; Rs; C201kr + c303ky + со (cakz + ει); 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R2}, (Ra) i до (c1 + coky) + озсзКу + cai ka; 

D; {R2}, {Ra}; до (су + coky) + озсзКу + сдо1 Ка; 

P; {R2}, {Ra}; со (су + coky) + озсзКу + сдо1 Ка; 

В; {R2}, {Ra}; оо (су + coky) + озсзКу + сдо1 Ка; 

У; {R2}, {Ва}; оо (су + coke) + сзсз + сасоЁу; 

А; {R2}, {R4}; со (су + ο Κα) + o3cake + cano ky; 

Н; (Fs) , {5ο}; σο (οι + coək;) + озсзК.; 
{Rs}, {R7}; оо (ει + c2k;) + озсзК. + (c401 + 502) Ку; 
{Rs}, {Rs}; оо (οι + cokz) + озсзК» + (οισι + сооз) ky; 
{Πο}. {R7}; оо (су + c2k;) + ascskz + (οισι + 502) Ку; 
{Re}, {Rs}; оо (су + cək;) + o3cakz + (οισι + 502) ky; 
{ΒΤ}, {Rs}; оо (ει + cokz) + озсзКа; 

Q; {Rs}, {Re}; до (су + ск.) + озсзКа; 
{Rs}, {Вт}; оо (си + cokz) + озезК» + (οισι + сооз) ky; 
{Rs}, {Rs}; со (ει + ск.)  озсзК. + (c401 + с502) ky; 
{Ro} {R7}; оо (су + с2К.) + ascskz + (οισι + 502) Ку; 
{Re}, {Rs}; оо (су + cə2k;) + o3cakz + (οισι + 6502) ky; 

( ) 


{R7}, {Rs}; со (ει + Cokz) + озсзЁь; 
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Го; {C22|404}, {0,1001}, 7; Non-Centrosymmetric; with SOC 


Г; 
Y; 


Rs; 

{ Rs, Re}; 
{R7, Rs}; 
Rs; 

{Ro, Ro}; 
{Ro, Ro}; 
{ Ев, Re}; 
{R7, R7}; 
{Rs, Rs}; 
{Ro, Ro}; 
{ Rs, Re}; 
{R7, Rs}; 
{ Ев, Re}; 
{R7, Rr}; 
(Rs, Rs}; 
{Ro, Ro}; 
{R2, R2}; 
{Ra, Ra}; 
{R2, R2}; 
{Ra, Ra}; 
(Ro, Ra}; 
{R2, R2}; 
IRA, Ra}; 
{R2, Ra}; 
Rs; 

Rs; 


c201kz + сзозКу + с100; 


(c201 = C402) Ку 


(c201 = C402) ky 


c303kz + c100; 


c303kz + c100; 


C201 ks + c303ky + с100; 


с1Го,о 4 


с1Го,о 4 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


σι 


σι 
σι 
σι 
σι 
σι 
σι 
σι 


σι 


со (cək; + ci 


C30 


0 cok, 
0 coky 


C2 Ку 


C2 k; 


о (cək; + ei 


( 
( 
( 
( 
( 
o (coke 
( 
( 
( 
( 


— сдоә 4 
C301 — C402 d 
C301 — C402 4 


C301 — C402 + 


C301 — C402 d 
C301 — C402 4 
C301 — C402 d 


C301 — C402 4 


C201 — C402) Ку 


C201 — C402) Ку 


 с>2Го,зКу + τα (οι Γι Ка + c¿2l'¿ok;); 
Е с2Го,зКу + У, (eii Κα + οὐρα); 


Е c203) k; + с100; 


Е c203) k; + οισο; 
Е c203) k; + с100; 


Е c203) k; + с100; 


c303kz + 100; 


c303kz C100; 


Е c203) k; + с100; 
Е c203) k; + οισο; 
Е c203) k; + с100; 


Е C203) k; + с100; 


С 


(cao C502 C303 


с 


)k 
CAO C502 сзоз) Κε; 
)k 


С 


C40 C502 C303 


C40 C502 сзоз) kz; 


C30 6502) Ку + cacak;; 


C401 — C502 + C303) kz; 


C 


с 


C401 — C502 + €303) kz; 


) 
) 
) 
) 
) 
) 
) 
) 
) 
) 


C301 k, + c403k,; 


C301 ky СдозКу; 
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Accidental degeneracies on high symmetry line 


A; {Ro}, {Ra}; со (ει + οφ) + сзсз + εἰσι ka; 

D; {R2}, {Ra}; со (ει + οφ) + сзсз + εἰσι ka; 

P; (Ra, Ro} , (Ra, Ra}; Гоо (сл + coky) + Гз,осзЁу + саГ1,оЁ® + У), [kz (οι 1ο: + с 2Гз) + cia ksT2,] ; 
B; (Ra, Ro} , (Ra, Ra}; Гоо (сл + coky) + Гз,осзКу + cali ok, + У), [kz (οι 1Го + сә Γ511) + ciakaT,] ; 
> 


; {Ro}, {Ва}; oo (ει + Coke) + озсзКь + c402ky; 

E; (Ra, Ro} , (Ra, Ra}; Гоо (сл + c2ks) + ГзосзЁ + саГә,оКу ἠ- Σο [he (ciiTo,i + οι Γι) + cuskyT 1,4] ; 

H; {Rs}, {Re}; со (σι + c2k2) + o3c3kz; 
{Rs}, {R7}; со (сі + cokz) + Gacakz + (слот + C502) ky; 
{Rs}, {Rs}; oo (су + ος) + озсзКа + (οισι + cso2) ky; 
{Re}, {R7}; со (ει + cokz) + Gacakz + (слот + C502) ky; 
{Rs}, {Rs}; со (ει + cakz) + озезк + (εισι + C502) ky; 
{R7}, {Rs}; со (ει + cakz) + oscak;; 

Q; {Rs}, {Πο}; со (сі + cokz) + escas Κα; 
{Rs}, {R7}; со (ει + cək;) + o3c3kz + (εισι + C502) ky; 
{Rs}, {Rs}; oo (οι + cakz) + озсзКа + (c401 + cso2) ky; 
{Re} {Вт}; oo (ει + ος) + сзсзк + (саст + C502) ky; 
{Re} , {Rs}; со (ει + с2К.) + озезк + (εισι + C502) ky; 
{R7}, {Rs}; со (сі + cokz) + o3c3kz; 

SG 30 


chinaXiv 


Го; {C22|$00}, {0,1002 }, 7; Non-Centrosymmetric; with SOC 


Г; Rs; C201 ks + c303ky + 0100; 
у 


У; (Hs, Re}; (сост — c402) Ку + сзозК. + с1со; 


(Rz, Rg}; (соо — cao2) Ку + сзозК, + с100; 


Xi Bs; C201 Ks + c303ky + 0109; 
y 


7; {Ro, Ro}; с\Го,о + X (ci aT io ks T Ci, 2l ii ky T ci ali ok;) ; 
U; (Hs, Ro}; ειΓοο + 9554 (οι1Γιοξα + ciaTiaky + ci 3ri0kz); 
T; {Вь, Re}; (C201 — c402) Κα + сзозК. + C100; 
(Rs, Rs}; (e201 — с402) Κα + c303kz + cico; 
5; {Β5, Re}; (соо — c402) ky + c303kz + с100; 
(Rz, Rs}; (c201 — c402) ky + c303kz + с100; 
R; (Hs, Re}; (ωσι — c402) Κα + c303kz + с100; 
(Rs, Rs}; (e201 — с402) Κα + c303kz + cico; 
Р; {Β2, Ra}; со (esky + ει) + (соот — οσο) ke + c403kz; 
B; {R2, Ra}; оо (esky + ci) + (ο2σι — C502) k; + c403kz; 
C; {R2, Ra}; oo (coke + c1) + (c301 — ασ.) Ку + caGak;; 
A; (Ro, Ва}; со (coke + c1) + (сзо1 — C502) Ку + c403kz; 
A; Rs; со (cokz + οι) + сзо1 ks + c403ky; 
G; Rs; со (cokz + οι) + c301kz + c403ky; 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; 
D; 


У; 
Е; 


H; 


Q; 


{R2}, {Ва}; 
{R2}, (Ray; 
{R2}, (Ray; 
{R2}, {Ва}; 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re} {R7}; 
{Re}, {Rs}; 
{Rr} {Rs}; 
{Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re} , {Rr}; 
{Re}, {Rs}; 
{R7}, {Rs}; 


οι + c2ky) + озсзКи + сдс1 ka; 

су + соЁу) + сзсз, + cac ks; 

οι + cəkx) + озсзКа + сас2Ку; 

οι + с2К»ь) + озсзКа + cao2ky; 

οι + cakz) + озсзК.; 

οι + cokz) + сзсз. + (ca01 + C502) ky; 
сл + cokz) + сзсз. + (сас + 6502) ky; 
сү + cokz) + озсзКа + (ca01 + 6502) ky; 
ει + cokz) + озсзК» + (сас + 6502) ky; 
οι + cak;) + озсзЁь; 

οι + cakz) + cGscsk;; 

сү + cokz) + oscak; + (ca01 + cso2) ky; 
ει + cokz) + озсзК» + (c401 + сто) ky; 
сү + cokz) + aacak; + (ca01 + cso2) ky; 
сл + cokz) + oscak; + (сас + cso2) ky; 
сл + с2К.) + oscak;; 


202102.00016v1 
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SG 31 


5. SG 31-40 


1091 


Го; {С.|202 }, {συ|000}, 7; Non-Centrosymmetric; with SOC 


Г; 
Y; 


Rs; Ο2σ! Κα + c303ky 
(Rs, Re}; (соот — c402) ky 
{Rr, Rs}; (сзсз — ca02) ky 


Rs; Ο2σ! Κα + c303ky 


+ с100; 
c303kz + C100; 
c303kz + C100; 
+ с100; 


(Hio, Ro}; с1Го,о inn соГо,зЁх T 3 (cii Tio ky + Ci,2l i,okz) ; 
{Во, Ro}; с1Го,о + с2Го,зК» + το (ci Ii 2ky + ci 2l; ok;) ; 


{Rs, Re}; сзозК» + с100; 
{R7, Rs}; c203kz + с100; 


(His, Re}; (соо — cao2) ky + сзозК. + с100; 
Utz, Rs}; (c201 — с402) ky + сзозК» + C190; 
(R5, Re}; c203kz + cico; 
(Rz, Rs}; c203kz + с100; 
(Ha, Ra}; оо (сок, + ει) + сзозК.; 
(Hao, Ra}; оо (соку + су) + c303kz; 
Ut», Ra}; со (coke + с) + (c301 — C502) Ку + c403kz; 
(Ro, Ra}; оо (coke + οι) + c303kz; 
{R2, Ro; oo (cake + οι) + (саст — 502 + 0303) kz; 
{ Ва, Ва}; oo (cake + οι) + (саст — e502 + 0303) kz; 
Rs; c201ke + c303ky + oo (сак. + οι); 
; Rs; cook, + сзозК, + со (сак, + οι); 


Accidental degeneracies on high symmetry line 


A; 
D; 
У; 
А; 
Н; 


Q; 


{Ro}, {Rs}; σο 


с2Ку) 


сзезКу + c401 ks; 


03C3k, + c401 ks; 


озсзКа + c403ky; 


+ l'aocakz + cal'2 oky + 2e [Az (б 1Г б + с els i) + ciis kj ια]: 


{R2}, {R4}; бо (ει 
{R2} , {Ra}; бо (ει 
{R2} , {R4}; бо (ει 
{В2, R2) (Ra, Ra}; Гоо (οι + Coke 
{Rs}, {Re}; бо (ει 
{Rs}, {R7}; бо (οι 
{Rs}, {Rs}; бо (c 
{Re} {R7}; бо (οι 
{Re}, {Rs}; бо (c1 
{Rr}, {Rs}; бо (c1 
{Rs}, {Re}; бо (c 
{Rs}, {R7}; бо (c 
{Rs}, {Rs}; бо (c 
{Re}, {R7}; бо (c 

( 

( 


{R7}, {Rs}; σο 


сәк.) + σαζαΚα; 
cək;) + o3c3kz + (c401 + 6502) Ку; 
со.) + озсзК» + (cao + 6502) ky; 
cokz) + озсзК. + (слот + свог) ky; 
сок.) + озсзК» + (c401 + 6502) Ку; 
cək;) + oscsk;; 
cokz) + oscsk;; 
cokz) + озсзК. + (слот + свог) ky; 
cokz) + o3cakz + (εισι + свог) ky; 
cokz) + озсзК. + (εισι + свог) ky; 
cokz) + o3cakz + (слот + свог) ky; 
) 


o3¢3kz; 
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SG 32 


202102.00016v1 


Го; {C22|$40}, {0,1020}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; c201ke + c303ky + с100; 


Y; {Rs, Re}; (c20 — 402) Ку c303kz + C100; 


(Rz, Rs}; (e201 — c402) ky + сзозК. + с100; 
X; {Rs, Re}; (c20 — c402) kz c303kz C100; 


(Rz, Rs}; (e201 — c402) k; + c303kz + с100; 


Z; Bs; С201Ка + сзозКу + C100; 
У 


U; {Rs, Re}; (c20 — 402) kz c303kz C100; 


(Rz, Rs}; (c201 — с402) k; + сзозК. + с100; 
T; (Rs, Re}; (σι — c402) Ку + c303kz + οισο; 
(Rz, Rs}; (соо — cao2) Ку + сзозК. + οισο; 
5; {Во, Ro}; с1Го,о + > ci, ias + cio Γι Ку + сьзГьоК2); 
R; (Ro, Ro}; с\Го,о + УЗ, (cia ike + ciaTiaky  cisTiokz); 
D; (Ha, Ra}; со (caky + ει) + (с201 — 6502) Κα + cacakz; 
Р; (Ho, Ra}; оо (сзКу + οι) + (с201 — cso2) k; + сабзК-; 
C; (Ho, Ra}; оо (coke + οι) + (сзо1 — C502) ky + c403kz; 
E; (Ho, Ra}; со (coke + ci) + (ο3σι — C502) Ку + сабзК-; 
A; Rs; соске + c303ky + со (cak; + ει); 
Q; Πιο; Соса — c402ky + со (cakz + ει); 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ra}; до (ει + соу) + озсзКу + cao Ks; 

В; {R2}, {Ra}; до (су + coky) + озсзКу + сдо1 Ка; 

У; {R2}, {Ва}; oo (су + coke) + сзсз. + сасоЁу; 

А; {R2}, {R4}; со (су + ο Κα) + o3cake + cano ky; 

Н; {R5}, {Πο}; σο (су + с2К.) + дзсзК.; 
{Rs}, {R7}; оо (су + c2k;) + озсзК. + (cami + cso2) ky; 
{Rs}, {Rs}; со (ει + cakz)  озсзК. + (c401 + 6502) ky; 
{Re}, {R7}; oo (ει + cakz) + озсзК. + (εισι + 6502) ky; 
{Re}, {Rs}; со (ει + c2k;)  озсзК. + (c401 + с502) ky; 
{R7}, {Rs}; оо (ει + с2К.) + oscsk;; 

С; {Rs}, {Πο}: оо (су + сок.) + дзсзК.; 
{Rs}, {R7}; оо (су + c2k;) + ascakz + (cami + ο5σ») ky; 
{Rs}, {Rs}; оо (ει + cakz)  озсзК. + (c401 + 6502) ky; 
{Re}, {R7}; со (ει + 02) + o3c3kz + (c401 + 6502) ky; 
{Re}, {Rs}; оо (ει + cakz)  озсзК. + (cor + 6502) ky; 
{Rr}, {Rs}; оо (ει + c2k;) + oscsk;; 
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SG 33 


Го; {C22|$44}, {021025}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; C201 Κα + c303ky + с100; 


Y; {Rs, Re}; (c201 — C402) Ку + c303kz + 61σο; 


(Rz, Rs}; (c201 — 402) Ку c303kz C100; 


X; (is, Re}; (c201 — 402) Κα c303kz C1003 


{R7, Rs}; (c201 = C402) Κα + c303kz + C1003 
Z; {Ro, Ro}; cil'oo + с2Го,зКу + DS (cii aka + ci2Viokz); 
U; (His, Re}; созк + C100; 

(R5, Rs}; c203kz + C100; 


T; {Вь, Re}; (сзо1 — caaa + с203) kz + с100; 


) 
{Вт, Rr}; (C301 — c402 + сооз) kz + с100; 
(Ra, Rs}; (e301 — c402 + C203) kz + οισο; 
Uto, Ro}; (C301 — c402 + сооз) kz + с100; 
S; (Ro, Ro}; οιΓοιο + Ding (ου Γεια δα + cia Dia ky + οι Γειο Ες) ; 
; {Ro, Ro}; с1Го,о + с2Го,зК» + Σ 3 (οι Γιου + cio T'iokz) ; 


202102.00016\1 


chinaXiv 


R 
D; (Ro, Ra}; со (caky + с) + (соо — C502) ke + caosk;; 
Р; (Ho, Ra}; оо (c2k; + ει) + c303kz; 
B; {Β2, Во}, оо (с, + ci) + (c401 — e502 + 303) kz; 
(R4, Ва}; оо (coky + ει) + (οισι — C502 + сзоз) kz; 
C; (Ho, Ra}; со (coke + c1) + (e301 — свог) Ку + c403k;; 
E; (Ho, R2}; до (coke + c1) + (c401 — 6502 + 6303) kz; 
{ Ва, Ra}; oo (coke + οι) + (сас — 6502 + 0303) kz; 
А; (Ra, Ва}; со (сок, + οι) + c303kz; 
A; Rs; C303 Kk, + c303ky + со (cake + ει); 
Q; Rio; C201ka — c403ky + со (cak; + οι); 
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202102.00016v1 


Accidental degeneracies on high symmetry line 


А; {Р}, {Ra}; со (ει + Caky) + o3c3ky + сдс1 Κα; 
B; {Ro, Ro}, (Ra, Ra}; Гоо (ει + coky) + T3,0e3ky + cal 1,0k2 + Уз [Ke (ci To, + οἱ ola) + cia ks T2,] ; 
У; (Roy {Ва}; oo (ει + Coke) + озсзКь + ca02ky; 
E; (Ho, Ro}, (Fa, Ra}; Гоо (οι + coke) + Гз‚осзЁ» + οἱ ο ok, + а [kz (ci, Гон ο Ισ 
Н; {Rs}, (Re): со (σι + cokz) + o3c3kz; 

{Rs}, {R7}; со (сі + cokz) + o3cegkz + (слот + 6502) ky; 

{Rs}, {Rs}; со (сі + cokz) + o3c3kz + (слот + сѕо2) ky; 

{Re}, {R7}; со (сі + cokz) + cacak; + (слот + C502) ky; 

{Ro}, {Rs}; со (сі + cokz) + cGac3k; + (слот + C502) ky; 

{Rr}, {Rs}; со (ει + cokz) + o3c3kz; 
G; {Rs}, {Re}; со (σι + c2k2) + o3c3kz; 

{Rs}, {R7}; со (сі + cokz) + o3c3kz + (слот + C502) ky; 

{Rs}, {Rs}; со (сі + cokz) + озсзК. + (слот + C502) ky; 

{Ro}, {R7}; со (сі + cokz) + o3cegkz + (слот + C502) ky; 

{Ro}, {Rs}; со (сі + cokz) + озсзЕ: + (слот + C502) ky; 

{Ат}, {Rs}; со (ει + cakz) + o3cak;; 


SG 34 


chinaXiv 


Го; (€24|2 30), {0,1015}, 7; Non-Centrosymmetric; with SOC 


Г; Hs; Ο2σι Κα + сзозКу + C100; 
У; (Hs, Re}; (соо — c402) ky + c303kz + 100; 


(R5, Rs}; (соту — с402) ky + c303kz + 0100; 
X; (Rs, Re}; (c201 — c402) 

(Rz, Ras); (с201 — c402) k; + сзозК. + c100; 
Z; (Hs, Ro}; аГоо + У, (с1Гә® + ciaTiaky + сьзГьоК.) ; 
U; (R5, Re}; (ωσι — c402) ky + c303kz + с100; 


c c303kz C100; 


(Rz, Ray; (c201 — ca22) ky + сзозК» + 100; 
Т; (Hs, Re}; (сәт — сас») 
{Ητ, Rs}; (саол — сас») 


z + c303kz + с100; 


z + c303k; + C1003 


S; (Re, Во}; аГоо + У), (ciaTiaks + ciaTiaky + cial'iokz) ; 
R; Rs; C201 ks + c303k, + с100; 

D; (H5, Ra}; со (esky + ει) + (с201 — οσο) К» + c403kz; 

B; (H5, Ra}; оо (esky + ci) + (C201 — οσο) k; + cacak;; 

C; {R2, Ra}; со (coke + οι) + (сзо1 — ασ.) Ку + caGak;; 

А; (Ha, Ra}; со (coke + ει) + (сзо1 — с502) Ку + cacsk;; 

А; Rs; C201K; + c303ky + со (cakz + с1); 

Q; Rio; С201Кх — c402ky + со (csk; + c1) ; 


1095 


Accidental degeneracies on high symmetry line 


A; {R2} (R4) ; co (c + coky) + озсзКу + саб Ка; 

Р; {В2} , {Πα}; оо (ci + caky) + сзсз + εἰσι ks; 

У; {R2}, {R4}; oo (ει + ск) + o3caks + c402ky; 

E; (Ra) , {R4}; оо (ci + cake) + eacsks + c402ky; 

Н; (Rs) , {Re}; оо (οι + ος) + сзсз; 
{Rs}, {R7}; со (οι + с2К.) + oscakz + (ca01 + 502) ky; 
{Rs}, {Rs}; оо (ει + cokz) + oscsk; + (c401 + 6502) ky; 
{Ro} {Вт}; со (ει + cakz) + o3c3kz + (c401 + 6502) ky; 
{Re}, {Rs}; со (ει + cokz) + озсзК. + (c401 + 6502) ky; 
{R7}, {Rs}; до (су + ekz) + озсзк; 

G; (Rs) {Re}; oo (су + cakz) + oacak;; 
{Rs}, {R7}; со (ει + с2К.) + oscakz + (ca01 + cso2) ky; 
{Rs} {Rs}; оо (ει + ск.)  озсзК. + (c401 + 6502) ky; 
{Re}, {R7}; оо (сі + ekz) + cacak; + (слот + cso2) ky; 
{Re}, {Rs}; со (ει + c2k2)  озсзК. + (c401 + 6502) ky; 
{R7}, {Rs}; до (сл + ο.) + cscsk;; 


SG 35 
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chinaXiv 


I^: {С5.[000}, {0,1000}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; Ο2σι Κα + c303ky + с100; 

У; Hs; C201 ks + c303ky + с100; 

Z; Hs; ὥσιχκα + c303ky + C100; 

T; Rs; C201 ka + c303ky + C1003 

S; (Ra, Ва}; У о: (сіл + Ciaky) + созк. + с100; 
В; (Ra, Ra}; У 4 oi (сіл + сіг) + c203kz + с100; 
A; Rs; Ο2σ! Κα + c303ky + со (сак: + c1); 

H; Rs; C201 ka + c303ky + со (cakz + ст) ч 


Accidental degeneracies on high symmetry line 


D; (R2) , {Ва}; σο (су + cokz) + озєзЁ + У Оз (Cipke + ci,2ky); 
A; {R2}, {Ва}; оо (οι + οκ) + озсзКх + c402ky; 
У; (Ro) {Ra}; σο (ci + coke) + озсзКь + слоэКу; 
A; {R2}, {R4}; oo (ci + ον) + сзсз, + cao ka; 
B; {В}, (R4 ; до (ci + coky) + озсзКу + εἰσι s; 
G; {R2}, {R4}; oo (ci + coky) + озсзКу + εἰσι s; 
Е; {В}, {Ва}; до (ci + cək,) + озсзКу + εἰσι Κα; 
E; {В2},{В4}; со (ci + сок.) + сзсз. + c402ky; 
C; {Ro}, {R4}; до (ci + сок.) + озсзКь + c402ky; 
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SG 36 


p {Ο2:|002 }, 10, |000}, 7; Non-Centrosymmetric; with SOC 


D; Rs; 62σι Κα + c303ky + c100; 


У; Hs; C201 Κα + c303ky + с100; 

Z; (Ro, Ro}; ciT'o,o + coo,skz + У, (cia iaky + cia Tiokz) ; 
T: 

S 


; {Ro, Во}; с1Го,о + с2Го,зК» + RT (ciiTiky + οι ο Γιος); 
; {Ro, Ra}; pm σι (Cia ks + Cio ky) + coo3kz + с100; 


В; (Hs, Rs}; (ea01 — c402 + сооз) k; + с100; 


(Rz, R7}; (сзо1 — сло + сооз) k; + с100; 


A; Rs; 6201 Κα + сзозКу + со (сак + c1); 


Н; Rs; οσι]ες + c303ky + со (сак: + c1) ; 
A; (Ha, Βα}; oo (coke + οι) + (εισι — e502 + сзоз) kz; 
(Ra, Ra}; oo (сок + ci) 
В; (Ro, Ra}; σοί ) 
G; (Hs, Ra}; оо (coky + σι) + сзозК.; 
( ) 
( ) 


(cao1 — 6502 + сзоз) kz; 


c303kz; 


E; (Ho, Βα}; со 
{ Ва, Ra}; co 


(сас — C502 + C303) kz; 


(cao1 — C502 + C303) kz; 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


D; {R2}, {R4}; со (ει + cake) + озєзЁ + У), σι (сітка + ciaky) ; 

A; (Ro, Fa] (а, Ra}; Гоо (οι + coke) + Гз,осзкь + саГзоку + 27; [Ке (са Гон  cioTs;s) + езгі]; 
>; {Ro} , {R4}; со (сі + Coke) + озсзКа + c402ky; 

A; (R2) , {Ra}; со (σι + οφ) + сзсз + cao Ка; 

F; {Ra} {Ва}; со (ει + Coky) + озсзКу + cao ks; 

E; (Ro, Fa] , (Fa, Ra}; Του (οι + coke) + Гз,осзкь + cal 2,0ky + Xi- [Ке (Gia Toa + сь2Гз,) + сезга]; 
C; {R2}, {Ra}; со (сі + Coke) + озсзКа + c402ky; 

SG 37 


Го; {6.1000}, {o,|005}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; C301 ks + сзозКу + C100; 

Y; Rs; с201Кх + c303ky + C100; 

Z; (Ro, Ro}; аГоо + У, (ciaTüks + ci2Vijky + ci,3Viok:) ; 
T; (Re, Ro}; Гоо + У), (eiua Ks + сы2Галву + ci,3Ti,okz) ; 
S; (Ro, Ra}; УЭ 29 σι (οι Aik; + Cio ky) + coo3kz + cioo; 

R; (Ro, Ra}; S σι (οι ik; + οι ον) + coo3kz + с100; 

A; Rs; C201ks + c303ky + со (сак: + ει); 

Н; Rs; C201 Κα + c303ky + со (сак: + οι); 
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coke + ci у + c403kz; 
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Accidental degeneracies on high symmetry line 


D; (Raj , {R4}; оо 
У; (Ra) {Ва}; оо 


сі + cokz) + oscak; + x x σι (civ ks + Ci,2ky) ; 


03C3 ks + C402 Ky; 


o3c3ky + c401 ks; 


Е; {R2}, {Ва}; оо 


( 
( 
A; {R2}, {Ва}; σο(οι 
( 

C; {Ro}, {Ва}; σοί 
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03C3ky C401 Κα; 


) 
) 
coky) 
) 
) 


03C3 Ks + cad2ky; 


I^: (C5,/000), {с |000}, 7; Non-Centrosymmetric; with SOC 


Г; Hs; с2озЕъ + c301kz + C100; 

Y; Hs; C203ks + c301kz + с100; 

Z; Rs; с2озКа + c301kz + с100; 

T; Ες; C203ks + c301kz + cico; 

5; (Ho, Ra}; оз (coke + esky) + (сло — 6502) k; + с100; 
В; (Ro, Ra}; оз (coke + caky) + (ca01 — 6502) k; + с100; 
A; Rs; со (coky + οι) + c303ke + cac Ez; 

B; Hs; со (coky + οι) + ea03ks + cac Ez; 

G; Rs; со (coky + οι) + сзозКа + cac Ez; 

Е; Rs; со (coky + οι) + сзозК» + cac Ez; 


Accidental degeneracies on high symmetry line 


A; {Πο}, {Ва}; оо 
Н; (Roy ‚{В4}; оо 
А; {R2}, {R4}; оо 
У; {R2}, {Ва}; co 
E; {Ro}, {Ra}; оо 
С; {Ro}, {Βα}; оо 


alr cok; 


+ o3c3kz + сдо2Ка; 


cok; 


+ озсзК. + caG2kx; 


C2 k; 


C2 k; 


03C3 ks + c401KE;; 


03C3 ka + c401E;; 


C2 ks 


σ368Κα + c401k;; 


C2 k; 


Ve ма o we wv < 


03C3 ka + c401E;; 
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Го; {C2y|000}, {0.1220}, T; Non-Centrosymmetric; with SOC 


Г; Rs; 
Y; Rs; 


c203ke c301kz 


C100; 


C203Kkx + c301kz 


C100; 


C203 Kk C301 kz 


C100; 


C203 Kk c301kz 


C100; 


ci, 2k C100; 


ci, 2k C100; 


ci,2k C100; 


( 
( 
E m σι (Cii ks 
( 
( 


v) 
v) 
Ci, 2ky) + с100; 
v) 
v) 


Ci, 2k 


00 (coky οι) C303 Kk c401E;; 


c303k2 + c401k;; 


( ) 
00 (coky οι) C303 Kk C401 Ez; 
( ) 


c303k2 + c401k;; 


со (сок. + οι); 


Accidental degeneracies on high symmetry line 


A; (Ro), (Ra 
H; {Ro}, {Ra}; оо 
A; {ΕΠΟ}, (F 
У; (Roy, {На}; co 
E; {Ro}, {Rz 
C; {Ro}, (R4 
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Ci cokz) + сзсз. + Сд4о2 Ка; 


οι + с2К.) 


+ озсзК. + caG2kx; 


C1 C2 Κα 


οι + cok, 


03C3 ks + c401KE;; 


C1 C2 ks 


03C3 ks + c401K;; 


} 
} 
}; оо 
} 
} 
|, 


) 
) 
) 
) 


; со (ει + Coke 


03C3 ks + c401kz; 


σ368 Κα + c401kz; 


Го; {C2y|000}, {021004}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; 

Y; Bs; 

Zi (Rs, Re}; 
{Ат, Вв}; 

T5 (Hs, Re}; 
{R7, Rs}; 

5; (Ho, Ra}; 

В; (Ro, Ra}; 

А; (Rs, Вт}; 

A 


cəG3k, C301 kz 


C100; 


соозЁх Caci kz 


C100; 


c203ky + (c301 = C402) Е. + C100; 


c203ky У 


Е ( 
c203ky == (c301 = C402) k; + С100; 
-( 


€301 — C402) kz + οισο; 


C301 — C402) kz + С100; 


03 (cok, c3ky) 


(саст C502) kz + C100; 


03 coke c3ky) 


(cadi 6502) kz + C100; 


coke + 6ι 


) 
coky 4 οι) + c303ke + c401 Ez; 
) 


coke οι) | c303ky (саст 6502) kz; 


Οι) + c303k2 + caorkz; 


| c303ky (саол 6502) kz; 
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Accidental degeneracies on high symmetry line 


А; (Ha) , {R4}; со (су + ο.) + oscsk; + cao2k;; 
H; {ΠΟ}, {Еа}; oo (су + ο.) + озсзК. + cac2ke; 
У; {R2}, {R4}; оо (су + coke) + озсзКа + coke; 
B; {R5}, {Re}; оо (су + coky) + сзсз, + (οισι 

{Rs}, {R7}; оо (су + соку) + озсзКу + (саст 

{Rs}, {Rs}; до (οι + соку) + o3csky; 

{Ro}, {R7}; оо (сі + coky) + сзсз; 

{Re}, {Βα}; оо (с + coky) + озсзКу + (саст 

(Rz) , {Rs}; оо (сі + coky) + озсзКу + (слот 
С; {Rs}, {Re}; оо (су + coky) + сзсз + (c401 

{Rs}, {R7}; оо (οι + ον) + озсзКу + (саст 

{Rs}, {Rs}; до (οι + ску) + cscsky; 

{Ro}, {R7}; оо (ει + coky) + озсзЁу; 

{Re}, {Rs}; оо (с + ον) + озсзКу + (саст 

(Rz) , {Rs}; оо (су + coky) + озсзКу + (слот 
С; {R2}, {R4}; оо (су + coke) + озсзК + слот К; 


6502) he. 


C502) Κα; 
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6. SG 41-50 


1100 


Го; {C2y|000}, {021444}, T; Non-Centrosymmetric; with SOC 


Г; Rs; 
Y; Rs; 


Zi (Hs, Πο}; 


C203 ka c301kz 


c203ke c301kz 


C100; 


C100; 


c203ky + (c301 — C402) k; + C100; 


(Rz, Rs}; c203ky + (сзсз — c402) kz + c100; 
Т; (Hs, Re}; созк + (c301 — c402) k; + €100; 
(Rz, Rs}; c203ky + (c301 — c402) k; + c100; 
5; {Rs, Rs}; >° 10: (Cia ks + ciaky) + c100; 
{ 87, Rr}; 5 1 0i (Cii Κα + cio ky) + с100; 
R; (Rs, Rs}; DL 1 0i (Cia Κα + cio ky) + с100; 
{R7, Rr}; p 1 0i (Cii Κα + cio ky) + с100; 
D; (Ro, Ro}; У, σὲ (ci ka + соу) + со (c2kz + οι); 
A; (Fs, Rz); со (coke + οι) + c303ky + (сасу — свог) kz; 
A; Rs; σο (с2Ку ) + сзозК» + caoikz; 
Е; Rs; oo (caky + οι) + c303kx + саб ks; 
Е; (Hs, Вт}; со (cake + c1) + c303ky + (c401 — 6502) kz; 


Accidental degeneracies on high symmetry line 


A; {Ro}, {Ва}; 
Н; {Ro} {В}; 
X; (Roy {Ва}; 
В; {Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{Rr}, {Rs}; 
G; {Rs}, {Re}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re}, {Ат}; 
{Re}, {Rs}; 
{Rr}, {Rs}; 
C; {R2}, {R4}; 


cok; | G3C3k; | C402k5; 

+ cokz) + озсзК. + c403 ks; 
cok, σας. ιν + сло; 
coky 03C3k, (οισι C502 
coky 03C3k, (οισι C502 
coky 03C3ky; 
coky o3c3ky; 
coky o3ca3ky C401 C502 


coky 03C3ky 
coky o3caky 
coky 03C3ky; 
coky 03C3ky; 
coky 03C3ky (οισι C502 


03C3ky 


) 
) 
) 
) 
) 
) 
) 
) 
coky) + сзсз 
) 
) 
) 
) 
) 
) 
) 


03Ca3 ka 


+ caorkz; 


(cao1 C502 


1101 
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Г}; {C22|000}, {|000}, T; Non-Centrosymmetric; with SOC 


Г; Rs; ὥσιχκα + c303ky + C100; 

Y; Hs; Ο2σ! Κα + c303ky + C100; 

X; Rs; Ο2σι Κα + c303ky + C100; 

Z; Rs; c201ky + c303ky + с100; 

L; (Ho, Βα}; Da Ci (Ci Κα + cio ky + ci3kz) + οισο; 
A; Rs; сәсъЁх + c303ky + со (сак: + ει); 

G; Rs; οσι]ες + c303ky + со (сак: + c1); 

H; Rs; c201ke + c303ky + со (cakz + ει); 

Q; Rs; οσι]ες + сзозКу + со (сак: + οι); 


202102.00016v1 


Accidental degeneracies on high symmetry line 


У; {R2}, {Ва}; со (су + coke) + озсзка + сасок; 
C; {Ro}, {R4}; со (ει + сок.) + озсзКь + c402ky; 
А; {R2}, {Ва}; оо (οι + coke) + σασαΚα + сасгку; 
U; {Ro}, {Ra}; оо (ci + coke) + озсзКь + слоэКу; 
A; (R3) , {R4}; oo (ci + ον) + сзсз + cami Κα; 
D; {R2}, {R4}; до (ει + coky) + озсзКу + εἰσι Κα; 
B; (Rol , (R43 ; до (ci + coky) + озсзКу + εἰσι s; 
Е; {R2}, {R4}; до (ci + coky) + озсзКу + εἰσι s; 
SG 43 
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Г}; {C22|004}, {συ|100}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; С201Ка + c303ky + οισο; 
y 


У; (Rs, Re}; (c201 — c402) ky + сзозЁ + C100; 
{Пт, Rs}; (σι — c402) k 

X; (Hs, Ro); (c201 — εισα) kz + c303kz + c100; 
{R7, Rs}; (c201 — c402) k 

Z; (Ho, Вэ}; аГоо + У, (ciaTü2ks + cioTiaky + сьзГьоК.) ; 


y + €303kz + C1003 


z + c303k; + C100; 


L; (Ra, Ro}; У Gi (οι τες + ci,2ky + сз») + 0100; 
A; Rs; со (с2К. + οι) + сзо1К» + сабзКу; 
Q; Rs; со (с2К. + ει) + cao1k, + c403ky; 


( ) 
C; (Ha, Ra}; σοί ) 
А; (Ro, Ra}; до (coke + οι) 
( ) 

( ) 


(c301 — C502) ky + caos k;; 


C301 — C502) Ку + ca03k;; 
D; (Ro, Ra}; co 


В; (Ra, Ra}; оо 


( ) ky 4 
(c201 — C502) ke + c403k;; 
( ) ke 4 


C201 — 6502) ky + caozkz; 


1102 


Accidental degeneracies on high symmetry line 


G; {Rs}, {Πο}; оо (ci + cək;) + oscakz; 
{Rs}, {R7}; оо (ει + c2k;) + озсзК. + (c401 + cso2) ky; 
{Rs}, {Rs}; оо (c1 + cokz) + озсзК» + (сас + 0502) Κα; 
{Re} , {Rr}; оо (су + ος) + cscak; + (саст + cso2) Κα; 
{Ro}, {Rs}; оо (су + с2К.) + cacsk; + (οισι + 502) Ку; 
{R7}, {Rs}; до (ει + с2К.) + озсзк; 

Н; (Fs) , {Πο}; оо (су + ск) + озсзК.; 
{Rs}, {R7}; оо (су + c2k;) + ascskz + (οισι + 502) Ку; 
{Rs}, {Rs}; оо (c1 + cokz) + озсзК» + (οισι + 6502) Κα; 
{Re}, {Вт}; оо (си + cokz) + озезК» + (сас + с502) Κα; 
{Ro}, {Rs}; оо (οι + с2К») + озсзК» + (οισι + 0502) ky; 
{R7}, {Rs}; до (су + с2К.) + сзсз; 

У; {R2}, (Fa) ; оо (су + coke) + сзсз + c402ky; 

U; {R2}, (Ra) ; oo (ci + coke) + озсзКь + caG2ky; 

A; {R2}, {R4}; оо (ει + caky) + сзсз + εἰσι ks; 

В; {R2}, {R4}; оо (ει + caky) + озсзКу + cao En; 


SG 44 


202102.00016\1 


chinaXiv 


Го; {C2z|000}, {συ|000}, 7; Non-Centrosymmetric; with SOC 


Г; Rs; C201 ks + c303ky + с100; 
y 


X; Rs; C901 k4 + сзозКу + с100; 
R; {R2, Ra}; 03 (coke + са.) Ут (c301 =< C502) ky + C100; 
S 


; {В2, Ra}; (сост — 6502) Κα + σα (csk, cakz) C100; 
T; (Ro, Ra}; У? σι (ск + Ci2ky) + cə2csk; + с100; 
A; Rs; οοσι]ες + c303ky + со (сак: + οι); 

G; Rs; C201 kz + C303ky + со (cakz + ει); 


Accidental degeneracies on high symmetry line 


P; {R2}, {R4}; до (су + cək;) + сзсз. EX σι (Ci, Κα + ci ok.) ; 
У; {Ro}, {Ra}; оо (су + сок) + сзсз. + сло2Ку; 
Е; (Ro) , (Ra) ; до (ci + сок.) + сзсз. + слоэКу; 
A; {R2}, {Ra}; oo (οι + coky) + озсзКу + εἰσι ΄οα; 
U; (R2) , (Ra) ; oo (c1 + c2ky) + сзсз + caca ks; 
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Го; {С2.|000}, {o,|440},7; Non-Centrosymmetric; with SOC 


P; Rs; C201 k4 + c303ky + с100; 


x; Rs; C201 (ος + c303ky +1003 


R; {Rs, Rs}; Y. σι (Ciis 


Ci 2k; 


(Rz, Rr}; Σα σι (οι Κα 


) 

) 

5; {Rs, Rs}; т. σι (οι Κω + cio kz) 
{Rr, Rr}; У σι (ску + ci,2kz) 

) 


T; {R2, Ra}; У σι (Cii Es 


Ci,2kz 


C100; 


c203kz + с100; 


W; {Π2, Ro); (c301 — C402 + C203) kz + с100; 


(Fa, Ra}; (e301 — садо + сооз) k; + οισο; 


A; Rs; c201ke + сзозКу + со (cakz + σι}; 


G; Rs; C201 ks + сзозКу + со (сак: + οι); 
У oi (олку + οὐρα); 
»y Oi (cii Ks zr Ci,2kz) ; 


D; (Ha, Ra); oo (cake + c1) 
©; {R2, Во}; σο (caky + σι) 


Accidental degeneracies on high symmetry line 


P; {Ro}, {Ва}; во 


Уз σὲ (cik; + ci2ky); 


У; {R2}, {Ка}; оо 


οι + с2К.) + o3c3kz 
Сі cokz) o3c3ky 
σης ky 


C402 Ку; 


A; {R2}, {Ва}; оо 


( 
( 
Е; {R2} ; {Ra}; 00 (οι ορ Κα) 
( 
U; {R2}, {Ra}; σοί 
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C4A02Kky; 


Οι + coky) + o3c3ky + CaG1kx; 


Οι + coky) + o3c3ky + caoiks; 


Го; {02.1000}, {o,|055},7; Non-Centrosymmetric; with SOC 


Г; Rs; Ο2σι Κα + c303ky + C100; 
X; Rs; C201 ks + c303ky + с100; 
Е; {R2, Ra}; оз (coke + сак.) + (e301 — ¢502) ky + с100; 
5; (Bs, Rs}; У 0i (сілку + ciakz) + εισο; 
(Rz, R7}; >. σι (Ci iki + cia kz) + с100; 
T; {R2, Ra}; mi σι (οι τα + Cio ky) + coo3kz + с100; 


W; (Ro, Ra}; (c201 — ca02) Ку + c303kz + C100; 
A; Rs; cooks + сзозКу + со (сак: + ει); 


G; Rs; 6201 Κα + сзозКу + со (cakz + c1); 
D; (Ha, Вә}; co (coke + ει) + >, σι (Cia ky + ci2kz); 


1104 


Accidental degeneracies on high symmetry line 


P; {ЕВ2} ‚ {Ва}; во 
У; (Ha) {R4}; оо 


( ) + сзсз, + 35». σι (сітка + cioky) ; 

( ) 
Е; {R2}, {Ва}; со (οι + coke) + o3cake + ca02ky; 

( ) 

( ) 


03Ca3 ky C402Kky; 


A; {R2}, {Ва}; оо 
U; {R2}, {R4}; оо 


Οι + coky + o3c3ky + CaG1kx; 


Οι + coky + o3c3ky + C401 ks; 


SG 48 
Го; {C22|000}, {C2y|000}, (7|3 2 2), T; Centrosymmetric; with SOC 


Y; (Ris, Ria}; с1Го,о + cəl3 1k; + ky (30 1,1 — c4T2,1) — с5Го,2К2; 
X; (Ris, Ria}; с1Го,о + ke (Гіл — c4T2,1) — с5Го,2Ку + ο ΓΑ, οι; 
Z; (Fas, Ria}; с1Го,о — саГо,2Кз + с2Гз,1 ky + k; (сзГі — c5T2,1); 
U; (Ris, Ria}; с1Го,о + с2ГзлА» + ky (сзГлл = c4V24) — с5Го,2:; 
T; (Fas, Ria}; с1Го,о + k; (с2Глл — саГә,1) — с5Го,2Ку + esa, kz; 
5; { Раз, Ria}; с1Го,о — cal o 2k, + cosi ky + k; (єзГї,1 — c5T2,1); 


Accidental degeneracies on high symmetry line 


D; (Hs, Πε}, (Re, Rr}; Гоо (ει + coky) + Гз,осзки + ke (caV2,1 + с5Г2,2) + kz (свГо,з + στΓι,ο); 
B; (Hs, Βα}, (Ro, Вт}; Гоо (οι + coky) + T3,0c3ky + ke (саГл,о + с5Г2,з) + kz (свГ2,1 + стГо,2); 
C; (Hs, Rs] , (Ro, Вт}; Vo,o (οι + coke) + Гз,осзК» + ky (caVo,1 + с5Г2,2) + k; (с6Г2,з + стГ1,о) ; 
А; (Rs, Вт} , (Re, Rs}; Гоо (οι + coke) + Гз,осзК» + ky (caT1,0 + с5Го,з) + k; (св Гэ,1 + c7T2,2) ; 
Н; {Rs, Ез}, (Ro, Вт}; Гоо (c1 + cokz) + Гз,осзК. + ke (caV1,0 + с5Г2,з) + ky (св Гол + стГо,2); 
С; (Rs,RsY , (Ro, R7}; Гоо (οι + cokz) + Гз,осзЕ + k, (cal2 1 + с5Г2,2) + ky (св Г2,з + стГа,о); 
SG 49 

Го; {C22|000}, {C2y|000}, {11005}. T; Centrosymmetric; with SOC 

Z; {Ris, Ria}; а Го,о — саГо,2К» + с2Гз,1Ку + Ка (єзГ1,1 — e5T2,); 

U; (Ris, Ria}; с1Го,о — саГо,2К» + cosa ky + k; (єзГ1,1 — 52,1) ; 

Т; (Ras, Ria}; с Гоо — caVo,2k2 + cəl's 1k; + k; (сзГлл — e5T2,1); 

R; (Fas, Ria}; с1Го,о — саГо,2К» + cəl3 ik; + kz (сзГ1, — 65Г2,1); 

Accidental degeneracies оп high symmetry line 

P; (Rs, Rs} , (Ro, Вт}; Гоо (οι + coky) + Гз,осзЁу + k; (cai, o + с5Г2,з) + k; (свГал + c7T2,2) ; 
B; (Rs, Ез}, (Re, Вт}; Гоо (ει + coky) + Гз,осзЁу + ke (cal 1,0 + c5T2,3) + k; (csV2,1 + c7T2,2) ; 
E; (Rs, Rz) , (Ro, Rs}; Гоо (οι + οσα) + Гз,осзК» + ky (caVi,0 + c5T2,3) + kz (свГә1 + c7T2,2) ; 
А; (Rs, Rz, (Bio, Rs}; Гоо (οι + coke) + Гз,осзЁ + ky (саГл,о + 65Г2,з) + k; (свГә1 + стГ>,2) ; 
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1105 


Го; {C22|000}, {C2y|000}, (7|3 20), 7; Centrosymmetric; with SOC 


У; {В 
Xi {В 
U; {R 
Т; {В 
5; {В 
R; {В 


3 В 
з, В 
з, В 
з, В 
3 В 
з, В 


; с Го,о = саГо,2 4 


; с Го,о — саГо,2Ка 4 


— c4T24) 4 
= c4T24) 4 
й Ку (caT1,1 


; са Го,о + с2Гз,1 Ка + ky (сзГлл — c4T2,) — esTo;2k;; 
; ioo + ke (σ2Γι,ι 
; ioo + ke (σαγι,ι 
; с Гоо + с2Гз, kg 4 


F сзГз,1 Ку — с5Го,2:; 
H сзГз,1 k, — с5Го,2:; 


— αι) — с5Го,2:; 


H caa, ky + k; (csi — e5T2,); 


Heals iky + kz (caria — σο[ο1); 


Accidental degeneracies on high symmetry line 


D; (Rs, Rs}, (Ro, Вт}; Гоо (ει + coky) + T3 
P 


; {Вь, Ha] (Ro, Rr}; Гоо (ει + соку) + T3 


E; (Hs, Πε}, (Ho, R7}; Του (οι + Coke) + Гз,осзК» + Ку 
H; (Hs, Кв}, (Fo, Ет}; Too (ci + ο.) + 


( 

( 

C; (Rs, Πε}, (Ri, Вт}; Гоо (ει + coke) + Va,ocaks + 
( 

( 

С; (Hs, Ев}, (He, Rr}; Гоо (ci + cakz) 4 


c5T 2,2) 


( 
oca ky + k; (caV2,1 + с5Г2,2) 
ky (c4U2,1 + c5T2,2) + 
ky (c4U2,1 + c5T2,2) + 
F Гз,осзё + Ка (саГльо + с5Г2,з) 
- [3 0¢3kz + ke (саГо,1 + с5Г2,2) 


kz (св Г2,з + czV1,0) ; 
kz (сеГо,з + стГ1,0); 
kz (св Гэ,з + czT'1,0) ; 
kz (свГә,з + czT1,0) ; 
ky (свГә,1 + стГо,2); 
Ку (св Гэ,з + czL'1,0) ; 
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7. SG 51-60 
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Го; {00.005}, {C2,|000}, {|000}, T; Centrosymmetric; with SOC 


Z; (Fas, Ria}; οιΓοιο — сзГо,2Ку + 
U; (Fas, Ria}; οιΓοιο — сзГо,2Ку + 
T; (Fas, Ria}; а Гоо — сзГо,2 + 
R; (Ras, Ria}; οιΓοι — сзГо2ку + 
E; (Ho, Ro); Too(cək; + σι) 


A; (Ho, Ro); Του (coke + οι) + esTo,i ку + 


) 
); 
) 


kz (соГ1,1 — саГ2,1); 

kz (соГ1,1 — саГә1 

kz (соГ11 — саГ2,1); 
kz (сәГ1,1 — саГ2,1); 


3 

Cao, ky + 95; с 1Газк:; 
3 

F»uacaluska 


Accidental degeneracies on high symmetry line 


Р; (H5, Re} , (Rs, Rs}; Too (ci + 
B; (Rs, Re}, (Rz, Rs}; Гоо (ει + 


SG 52 


c2 ky) + Va,ocaky + k; (οι Γιο + 
ca ky) + Гз,оезЁу + kz (саГа,о 4 


Е csT2,3) ; 
Е csT2,3) ; 


Го; {00.005}, {C2y|000}, (7|2 20), 7; Centrosymmetric; with SOC 


; (Ras, Ria}; с Гоо + с2ГздА» + ky (e301,1 — c4T24) — с5Го,2:; 
= οι) — csTVo,2ky + єзГз,1Ё„; 


Y 
X; (Fas, Ria); са Гоо + ke (2T 


; {Ris, Ria}; eT oo + co Tai k, + 


Z 

U; (Ro, Ro]; Гоо + kz (сзГіл 
Uo, Rio}; а Гоо + kz (сзГал 

5; {R зА 4}; cilo,o = cal oka q 


> (as, Ria}; с Гоо + ceəl's 1k; + 


= cala "P coT3,1) ; 


k; (cali = c4T2,1) 


= cal οι F с2Гз1) ; 


F coUa, ky + k; (сзГ1,1 — e5T2,); 


k; (сзГ11 τ cal'24) ; 


R 
P; (Ho, Ro}; Гоо (coky + су) + сзГол К, + У 4 са ГК; 
А; (Ro, Ro); Гоо (cake + οι) + сзГо1 + 955 4 сы Газа; 


Accidental degeneracies оп high symmetry line 


> (Rs, Ra) (Re, R7}; Гоо (οι + 


; (Rs, Re}, {Вт, Rs}; Гоо (е + 


; {Rs, Rs}, {Re, R7}; Гоо (е + 


С; (Hs, Кв}, (Fo, Вт}; Гоо (οι + 


D ( coky) + Гз,осзЁу + ke 
B (c1 + czky) + T'a,ocahy + kz 
C; (Hs, Rs}, (Re, Вт}; Гоо (ει + coke) + Гз,осзЁ + 
Е; (Ho, Rs} , (Ry, Ro}; Гоо (c1 + coke) + Гз‚осзк» + 
Н ( 

( 


сок.) + Гз,осзЁ» + 


cokz) + Гз,осзК= + 


(cal 44 

(саГ1,о + cslos); 
ky ( 
kz (саГл,о + с5Г2з); 
kz (caU1,0 + с5Г2,3) 
k; (caU2,1 + с5Г2,2) 


F c5T2,2) + kz (св 2. + czT'1,0) ; 


саГо,1 + с5Г2,2) + kz (св Г2,з + czT'1,0) ; 


Е с7Г2,2) ; 


H czT1,0); 
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Го; {C2z|005}, {C2y|000}, {1|500}, 7; Centrosymmetric; with SOC 


У; (Ris, Ria}; с1Го,о + cəl a ik; + Ky (сзГ11 — c4T2,1) — csl'o,2k;; 
Z; (Fas, Ria}; са Гоо — cesTo;2ky + kz ( 

U; (Fas, Ria}; cio, — сзГо,2Киу + kz ( 

S; (Fas, Ria}; οιΓο + coa ik; + ky (c3T 1,1 — c4T2,1) — с5Го,2К2; 
А; (Ro, Ro); Гоо (coke + οι) + eaToaky + У 4 cia asks; 


) 
coli3 = c4l2,4); 
): 


z (с2Г1,1 = c4L24); 


Accidental degeneracies on high symmetry line 


P; (Hs, Re}, (Rz, Rs}; Го,о (c1 + coky) + Гз‚осзки + k; (cali o + e5D2,3) ; 
В; {Rs, Re} , (Rz, Rs}; Гоо (c1 + c2ky) Гз‚осзКи + k; (саГл,о + с5Г2,з); 
C; (Hs, Кв}, (Fio, Rr}; Го,о (ει + coke) + Гз,осз + ky (caVo,1 + с5Г2,2) + kz (с6Гә,з + с7Г1,0) 
E; (Re, Ro}, (Rz, Rs}; Гоо (οι + coke) + Гз,осзК» + kz (caVi,o + с5Г2,з); 
Н; (Hs, Πε}, (Ro, Вт}; Гоо (ci + cokz) + Гз,осзК. + ke (caT1,0 + с5Г2,з) + ky (св Гал + стГ2,2); 
Q; (Hs, Rs}, (Fio, Rr}; Гоо (ει + ο.) + Гз,осзА: + ks (caI'1,0 + 62.9) + ky (σοΓο1 + стГә,2); 


SG 54 
Го; {C22|004}, {C2y|000}, {41020}, 7; Centrosymmetric; with SOC 


X; (Fas, Ria); c1T0,0 + с2Го,2Ку + ο. ΓΑ, 1k; + >>, Ci karlia; 
Zi {Влз, Ria}; Гоо — сзГо,2Ки + К. (с2Глл — c4T24); 
U; (Ho, Ro]; Гоо + k;(cslia — caVo,1 + с2Гзл); 

{Rio, Вю}; а Гоо + k; (ο Γι — cao, + cos); 
T; (Fas, Ria}; с Гоо — сзГо,2Ки + k; (Гіл — саГә1); 
S; (Bis, Ria}; са Го + eoTo;ok, + cala k, + У 4 са» Tias 
В; (Ho,Ro]; ciT 0,0 + kz (сзГлл — caVo,1 + coL); 

{Rio, Вю}; а Гоо + k; (ο Γι — «Гә + cos); 
P; (Re, Во}; Гоо (caky + сл) + сзГолк + ΣΟ 4 сы Гея; 
E; {Πο, Во}; Гоо (cake + οι) + csloik; + 355 4 с1ГузКь; 
А; (Ro, Ro); Гоо (cake + οι) + сзГо1 + 355 4 ciis; 


Accidental degeneracies оп high symmetry line 


D; (Hs, Ra) ‚ (He, R7}; Го,о (c1 + coky) + Ta,ocsk; + k; (caUa,1 + с5Г2,2) + k; (свГ2,з + οτΓ 1,0) : 
B; (Hs, Re) , (Rz, Rs}; Гоо (c1 + coky) + Гз,осзку + kz (саГльо + e5T2,3) ; 

Q; (Hs, Πε}, (Ro, R7}; Гоо (οι + cokz) + Va;ocakz + ke (caV2,1 + c5T2,2) + ky (свГә,з + c7T1,0) ; 
С; (Hs, Πε}, (Ro, Rz) ; Гоо (ci + cokz) + Va;ocakz + ke (caV2,1 + c5T2,2) + ky (свГә,з + c7T 1,0) ; 
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Го; {C22|000}, {C2y| 440}, {1000}, 7; Centrosymmetric; with SOC 


Y; (Ras, Ria}; с1Го,о Πω ου + essa kz; 
X; (Ris, Ria}; с1Го,о + ke (c2T 1,1 — c4T2,1) + ο Γιο; 
U; (Fas, Ria}; а Гоо + k; (с2Глл — c4V2,4) + єзГз,1Ё; 
Т; (Ras, Ria}; с1Го,о + ky (с2Глл — cal 2,1) + caa kz; 


S; (Ho,Ro); Too (с22 + esky + cak? + су) + с5Го,2КьК. + coVoikykz + [(onT as + стГз,з) КЁ, + h.c]; 
{Rio, Rio}; Го,о (cək2 + esky + cak? + су) + с5Го,2КьК. + свГол кк: + (on Tus + стГз,з) koky + h.c]; 
В; {Ro, Ro}; Too (coke + esky + cak? + су) + с5Го,2КьК. + свГол кук: + (ail 4,3 + стГз,з) kaky + h.c]; 
{Rio, Rio}; Го,о (cək2 + єзЁ + cak? + су) + csl'o2k,k; + свГол кк: + (on Tas + стГз,з) koky + h.c]; 


; {Ro, Ro}; Гоо сзГо,2 + b» Cil ia ky; 
; (Ho, Rol; Гоо сзГо,2К. + A Cil iaky; 
Q; (Ho, Во}; Гоо (cokz + σι) + сзГо,2К» + caTo,i ky; 


D 
P; (Ho, Вэ}; Го,о (с2 + οι) + esT'o,ikz + Σ Ci il üaks; 
C 
E 


( 
( 
( 
; (Ro, Ro}; Го,о (соку + су) + calo kz + У, Cil iske; 
( 
( 
( 
( 


202102.00016v1 


Accidental degeneracies on high symmetry line 


H; (Hs, Πο}, (Rz, Rs}; Го,о (οι + cokz) + Гз,осз + ky (саГл,о + c5TY2,3) ; 
С; (Rs, Re}, (Rz, Rs}; Гоо (ει + cokz) + Va,ocakz + ka (саГл,о + c5T2,3) ; 


SG 56 
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Го; {C22|000}, (C5,|2 30), {12121}, T; Centrosymmetric; with SOC 
Y; (Ris, Ria}; са Го,о + cəl3 Ks + ky (e3P 1,1 — саГә); 
X; (Ri, Ria}; Гоо + ke (Гіл — cao 1) + єзГз,1Ёу; 
Z; (Fas, Ria}; с1Го,о — cal o,2k; + eoa, ey + kz (сзГлл = e5T24); 
U; (Ro, Во}; аГоо НУ 1 Гак; 
(Fo, Rio}; с1Гоо + 3224 са Tias; 
T; (Ro, Ro); cio + 3544 Cii Tia ky; 
{ Вло, Rio}; с1Го,о + ты Ci AT; ky; 
S; (Ris, Ria}; с1Го,о — сзГо,әЁ + с2Гз,1 ky; 
В; {Во, Ro}; Too (cok? + esky + cak2 + c1) + cs 0,2kakz + celo, 1kykz + [(0aT 4,5 + стГз,з) kak; + h.c]; 
{ А19, Rio}; Го,о (cək2 + cak? + cak2 + ει) + сѕГо, 2. + с6Голкук: + [(а1Г+,з + стГз,з) koky + h.c]; 
P; (Re, Ro); Гоо (сг + ει) + сзГо,зЁ« + 352 с Tias; 
E; (Ho, Кә}; Гоо (coke + οι) + сзГо,зК. + 954 Cil iiky; 
( 
( 
( 


Hi (Hs, Rs}; Гоо (cokz + ci) + сзГол Κα + D Ci ilia ky; 
Q; (Rs. Rs}; Гоо (cokz + οι) + сзГо + cal 0, 3ky; 


G; (Rs, Rs); Гоо (cake + сл) + єзГо,зЁу + 352 4 сл Гале; 
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Accidental degeneracies on high symmetry line 


D; (Rs, Rs} ,{Re, Вт}; Гоо (οι + соку) + Гз,осзКу + ke (cal2 1 + с5Г2,2); 

B; (Hs, Ra) , (He, R7}; Го,о (c1 + coky) + Гз,осзКиу + k; (οιΓι,ο + с5Г2,з) + k; (св Гл + e7T2,2) ; 
C; (Hs, R7},{Re, Rs}; Гоо (οι + сок) + Гз,осзк + ky (саГ2,1 + с5Г2,2); 

А; (Hs, R7} А {Re, Rs} ; Го,о (οι + ορ Κα) + Гз,осзК» + ky (οι 1, о + с5Г2 .3) + k; (ορ οι + czT2,2) ; 
SG 57 


Го; {C22|000}, {C2y| 440}, {11010}, 7; Centrosymmetric; with SOC 


Y: 
X; 
U; 
T; 
5; 


Е; 
G; 


{ Влз, Ria}; с1Го,о + ky 


(caT'1,1 — саГ2,1) + єзГз,1Ё„; 
(Fas, Ria}; а Гоо + ke (cT 1,3 — c4TY2,1) 

( 

( 


+ casa ky; 
{ Влз, Ria}; а Гоо + ke ) 
{Ris, Ria}; а Гоо + ky ) 
{Ro, Ro}; οι Γου + τα Cii ii ky + c2Vo,2kz; 
{ Вло, Rio}; Гоо + 952 4 ci Tiiky + с2Го,2К.; 
{Ro, Πο]; аГоо + x S Ci, Tii ky + cəl "o 2k;; 
(Rio, Rio}; с1Го,о + ERA Cii Tii ky + Ο2Γο,2 Δα; 
(Ho, Ro}; Гоо (coke + ει) + У Cia aki + сзГо,2:; 
(Ho, Во}; Гоо (coke + ει) + ΣΟ Cia aki + csl'o2k;; 
{Rs, Rs}; Гоо (cake + ei) + cslosk; + У 4 CiaT iaa; 


cali, = c42,1) + eaa, iky; 


cali, = c42,1) + e303,1k2; 


Accidental degeneracies on high symmetry line 


D; 


Р; 


Н; 


Q; 


{55, Ез}, (Ro, R7}; Гоо (ci + coky 
{55, Rs}, (Ro, R7}; Гоо (οι + coky 
(Hs, Πο}, (Rz, Rs}; Гоо (οι + cək;) + Ua,ocakz + ky (саГльо + с5Г2,з); 

{ 85, Rs}, (Re, Re}; Гоо (c + cokz) + Гзосзк, + (caVa;o + 95,4 Cia Г) Κα; 


) + Гз,осзКи + Κα (caT2,1 + с5Г2,2); 
) 
) 
) 
{Rs, Rs}, (Ro, Rr}; Гоо (сі + cokz) + Гз,осзК» + (саГло БУ Ci T2,) ky; 
) 
) 
) 
) 


+ Гз,осзКу + k; (caV2,1 + c5T2,2) ; 


{55, Rs}, { Ев, Rs}; Гоо (ει + сәк: 
{ Кв, Ко}, (Rs, R7}; Гоо (c1 + сә. 
{ Вв, Πο}, (Rs, Rs}; Го,о (σι + cək; 
{R7, Вт}, { Ев, Rs}; Гоо (c1 + cokz 


+T3 0¢3kz; 


+ Гз,осзА2; 
+ Гз,осзЁ„ + (саГ1,о =l Qm ci To.) ky; 
+ Гз,осзК» + (caI'1,0 + b» m ci T2.) Καὶ 
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Го; {C22|000}, (C5,| 1 30), {16003}, 7; Centrosymmetric; with SOC 


Y; (R 
X; (Rus, R 
Z; {Влз, В 
5; (Ho, Ro}; 

(Fio, R 
R; (Bas, В 
D; (Ho, Ro}; 
C; (Ho, Ro}; 
Q; (Ho, Ro); 


3 R 


; Гоо (ους 
4}; 


$ с1Го,о + ky 
; с1Го,о + Κα 
; eio, — c4To, Κα + с2Гз,1Ки + k; (сзГі1 = e5Y24); 


(сГ1 = cal 21) + єзГз,1Ё„; 


(cəlua = c4V2,1) + сзГз,1А2; 


Го,о (cake 


2 2 
esky F сак 


а) 


2 2 
esky F cakes 


ο) 


с1Го,о — csl'o,2k; + с2Гз,1Ку; 
Го,о (c2ky + ει) + cao 1k; + 3574 Cia akz; 
Го, о (cok, de οι) НЕ: csl'o 2k; + πο Ci, 1l iaky; 


Го,о (cakz + οι) + 


с5Го,2 К я 
с5Го,2 К я 


t cao 2k; + с4Го,1Ку; 


г colo 1k; k; ч 
г свГо,1КуК= d 


ү ΚαιΓ 


+ [(αιΓ᾽, 


H стГз,з) К Ку + h.c.] H 
H стГз,з) К Ку + h.c.] Н 


Accidental degeneracies on high symmetry line 
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(fts, Ез}, {R7, Ro}; Too 
; {Вь, Rs}, (Re, Вт}; Гоо 
{ Кв, Ro] ,{Вт, Rs}; Гоо 
> {Rs, Rz) {Βο, Rs}; Too 
{55, Re}, {R7, Rs}; Гоо (οι + cək;) 4 
G; (Rs, Re}, { Rr, Rs}; Гоо 


+ Ta ocak; 4 


Οι + cokz) + Гз,осзк: 4 


k 
k 


НА 
НК 


) 
) 
c4T1,0 + e5T2,3) 
y (саГ1,о + esD2,3) 

) 


z (саГ1,о + с5Г2,3 


ει + coky) + Гз,осзКу + ke (caVo,1 + с5Г2,2); 
ει + coky) + Гз,осзКу + ke (саГл,о + 
Οι + coke) + Гз,осзК» + 
Οι + coke) + Гз,осзЁх® + Ку 


) 


, 


+ 


+ kz (cel2 1 + стГо,2); 


( 

(  с5Г2,3) + kz (ce2 1 + стГ2,2) ; 
y (οι Γοιι + с5Г2,2 

( 

( 

( 


Го; {C2z|000}, {C2y| 550}, (7| 3 10), T; Centrosymmetric; with SOC 


Y; (Rs, В 
Xi (Ras, В 
U; (Ris, R 
T; (Ris, R 
5; (Ris, В 
R; (BR 
H; (fis, Rs}; 
Q; (Hs, Rs}; 
G; (His, Rs}; 


; с1Го,о + Κα 
; с1Го,о + coa, ks + ky (сзГ11 — caT24); 


; с1Го,о + с2Гз, Ке — сзГо,2Ку; 


Го,о (c2k; 4 
Го,о (cakz 4 
Го,о (c2k; 4 


a}; с1Го,о + cəl3 k, + ky (сзГл,1 — οι οι) 
; с1Го,о + Κα 


(coV1,1 — cao 1) + eaEa,i ky; 


(cəlua = c4V2,1) + сзГзаКу; 


$ с1Го,о + с2Гз, Ке — сзГо,2Ку; 
H οι) + сзГо,1к + 34 Ci, 1l iaky; 
Е ει) + e3To,i Es + сзГо,зКу; 

H οι) + сзГо,зКу + D Ci M i ky; 


Accidental degeneracies on high symmetry line 


D; {Rs, Ra) , (Ro, Вт}; Гоо 
Р; (Hs, Вз} , (Ro, Rz) ; Гоо 
C; (Hs, Rz) , (Ro, Rs}; Гоо 
А; (Hs, Πο}. (Ry, Rs}; Гоо 


ος а φας 


НК 
Fk 


У 


οι + coky) + T'a ocak, + ke (caV2,1 + с5Г2,2); 
сл + coky) + Гз,осзки + Κα (саГә,1 + с5Г2,2); 
οι + coke) + Va,ocs ks 4 
οι + coke) + Гз,осзК 4 


y (саГ2,1 + c5T2,2) ; 
(cal A + с5Г2,2) + kz (с6Гә,з + czT1,0) ; 


1111 
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Го; {C22|000}, (C2,| 440}, {1101}, T; Centrosymmetric; with SOC 


У; (Ras, Ria}; с1Го,о + с2Гз,1 + ky (сзГлл = с4Г21); 
X; {Ris, Ria}; ciloo + ke (с2Глл — c4V2,1) + cala 1k;; 
Z; (Ras, Ria}; с1Го,о — cal o,2ke + сәГз,1Ёу + k; (сзГлл — c5T24); 
T; {Ro, Во}; Гоо + 35,4 iT ia ky; 

{ Вло, Rio}; Гоо + 352 1 ciii ky; 
S; (Ho, Ro}; Гоо + с2Го,2К. + jg m Cii iik; 

{Rio, Rio}; с1Го,о + col 0,2kz + = Ci iia ka; 
В; (Re,Ro); саГо,о + сәГоәЁ + ΣΣ Га; 

{Rio, Rio}; с1Го,о + с2Го,2 + X ug Ci ilia ky; 
D; (Ho, Ro}; Го,о (c2 ky + ci) + esTo,ikz + D Ci Γι, 3 Κα; 
E; (Ho, Кә}; Гоо (coke + οι) + сзГо,зк + 95 σε1Γιιἆῳ; 
Н; (Rs, Rs}; To,o(c2kz + ci) + esPo,iks + Da Cil isky; 


Accidental degeneracies on high symmetry line 
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P; (Re, Βα}, (Rz, Во}; Го,о (ει + coky) + Гз,осзКи + kz (саГә,1 + 65T2,2) ; 
В; (Rs, Rs) , (Ro, Вт}; Гоо (οι + c2 ky) + Гз,осзЁу + k; (caVi,0 + c5T2,3) + k; (свГал + c7T2,2) ; 
C; (Bs, Rz) , (Ro, Rs}; Гоо (c1 + οσα) + Гз,осзК» + ky (caVo,1 + c5T2,2) ; 
A; (Hs, Вт}, {Πο, Rs}; Гоо (σι + coke) + Гз‚осзК» + ky (саГл,о + с5Г2,з) + k; (csTo,1 + стГ2,2); 
Q; (Rs, Rs}, (Ho, Re}; Гоо (οι + со.) + T3,0c3kz + (саГл,о а Gil 9,4) ky; 

(Rs, Rs} , {R7, Rr}; Гоо (αι + coke) + Taocskz + (саГл,о + 357-4 611519) ke; 

{55, Rs}, (Fs, Rs}; Гоо (οι + cokz) + T3,0c3kz; 

(s, Ев}, (Rs, Rr}; Гоо (сі + cokz) + T3,0c3kz; 

(is, Re} ,{Rs, Rs}; Гоо (сі + cokz) + Гз,осзК» + (caV 1,0 + У 1 GAT) Καὶ 

{ Ат, Ет}, (His, Rs}; Гоо (οι + cokz) + Гз,осзК + (cal 1,0 + Σο газ) ky; 
С; (Hs, Re} , (Rz, Rs}; Vo,o (c1 + cokz) +1 3,0e3kz + k; (саГл,о + e5T2,3) ; 
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8. SG 61-70 


1112 


Го; {02:|303}, (Cli 


Y; (Ras, Ria}; 
X; (Fas, Ria}; 
Z; (Ras, Ria}; 
U; (Ho, Ро}; 
Lào, Rio}; 
T; (Ho, Ro}; 
(Rio, Rio}; 
S; (Ho, Ro}; 
Lào, Rio}; 
D; (Ho, Ro}; 
A; (Ho, Во}; 
H; (Ho, Ro}; 


с1Го,о + cəol`3 1k; + 


с1Го,о + Kx (ο Γι 


с1Го,о + coT3,1 ky + 
с1Го,о + с2Го,2Ку + 


с1Го,о + с2Го, 26у 4 
с1Го,о + Ο2Γο,2 [ία 4 
с1Го,о + cT o, 2k; 4 


с1Го,о + cook; +> 


1 Cia iik; 


24 614162; 


D'iiky; 


24 G AL ky; 


101 1ΓΊ1 Καὶ 


3 
саГо,о -ο2Γο,2ξ: 4-7; 4 Cii ka; 


Го,о (с2Ки + ci) + σαΓο,1 κα + 


Το (сок + ει) 


ky (сзГул = c4V2,); 
— c4T24) + сзГз,1; 
kz (сзГ11 = c4Y2,1) ; 


3 
$1 Cia T uske; 
3 
calo,i ky + pum Ci,1T ia ka; 


Too (cək; + οι) + esVo,i ks + eS Ci, 1l iaky; 


50}, {11000}, 7; Centrosymmetric; with SOC 


Accidental degeneracies on high symmetry line 


P; (He, Re}, (Rz, R7}; Го 
(ft, Ro}, (Fs, Rs}; Гоо 
(ft, Ro}, (Fo, Ro}; Too 
Uis, Ат}, (s, Rs}; Гоо 
{R7, Кх}, {Ro, Ro}; Гоо 
{Rs, Вз}, (Ro, Ro}; Гоо (οι + coky) + Гз,осзКу; 
{Rs, Πο}, {R7, Rs}; Гоо 
Uis; Re} , Utz, Πα}; Гоо 
Ute, Re}, {Нт, Вт}; Гоо 
Ute, Re}, {Rs, Πα}; Гоо 


m Q x 


(Rz, Rz) ‚{Вз, Rs}; Гоо 
{R7, Ат}, (Bo, Ro}; Гоо 
{Rs, Ез}, (Ho, Ro}; Гоо 
{ Кв, Re] , {Βτ, Вт}; Гоо 
(fto, Ro}, (Fs, Rs}; Гоо 
(Ho, Πο}, (Ro, Πο}; Гоо (c1 + cake) +P 3,0e3k2 + 
(Rz, Ет}, (Rs, Rs}; Гоо 


Q; 


(Rz, Rz) (Ro, Πο}; Го,о σι + 
(Hs, Πε}, (Ro, Ro}; Го,о Οι + 


С; (Rs, Re} , (Ry, Rs}; Гоо 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
(ts, Ro}, (Ro, Ro}; Гоо (οι + 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


+ Гз,осзку; 
+ Гз,осзку 4 
+ Гз,осзку 4 
= Гз,осзКу =] 
+ Гз,осзку 4 


“т? Гз,осзКу d 


+Tsocsk;; 


+ Pa,oes k, + 
+ Гз,осзК» + 
+ Гз,осзК» + 


+T3 ocak; 


+ Гз,осзк:; 


+ Гз,осзк:; 


+ Гз,осзК + 


+ Гз,осзК. + 


+ Гз,осзК. + 
+ Iaocsk; + 


+ Гз,осзК. + 


z 


2 


k 
k 
k 
k 


У 


У 


k 
k 
k 
k 


cal'uo d 


( 
( 
(οι Γιο 4 
( 


( 
( 
( 
( 


3 
Tua calo 


) 
CM pn 

DE 

) 


y E 1 Ci io, 5 


Г У алго: , 


); 
ore a GAT); 
); 
); 


y calio + УВ 1 Cii, ; 


ον + 3224 ci iT24) ; 
clio ἘΣ) реа Га, Ji 
cali, + У ciiT2 2 
α(σαΓιϱ + 322 4 ci T4) ; 


ky (cali, + e5T2,3) ; 
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SG 62 


Го; {С.|202}, (C2,] 3 50), (1| 3 30), T; Centrosymmetric; with SOC 


; (Ras В 
; (Bus В 
; (Ras, В 
; (Ho, Ro}; 
{Ris, Rio}; 
{ Ris, Ria}; 
{Ro, Ro}; 
{Rio, Rio}; 
{Ro, Ro}; 
{Rio, Rio}; 
; (to, Ro}; 
; {Rs, Rs}; 
{Ro, Ro}; 
; {Ro, Ro}; 
; {А5, Rs}; 


y 
x 
Z 
U 


in 


; с1Го,о + c2T3,1 ky 


; с1Го,о + ky (с2Г1,1 — οι οι) + 
; с1Го,о + k; (с2Гал — 6121) + eaa, ky; 
+ kz (сзГі,1 — c4T241); 


F сзГз,1К2; 


Го,о (οὐκ; 


2 2 
esky + c4k 


а) 


Го,о (c2k2 


2 2 
esky + caki 


οἱ) 


с1Го,о + с2ГзаКу + сзГо,2К2; 
с\Го,о + η с:1к Гіл + Ο2Γο,2 Δα; 
cilo,o + pean Ci, 1 kyTi,1 + cəl "o 2k;; 
сіГо,о + с2Го,2:; 
с1Го,о + с2Го,2:; 


Ο5ΓῸ,1 Ке ky я 


+ сзГо,1К» + саГо,зЁь; 
cal'o 1k; + к Ж Cii ky i3; 
сзГо ky + саГо,зЁ; 
сзГолКу + δα Cii k lis; 
- сзГо,зКу + Pp Cii kaT'i,i; 


с5Го,1 ks ky mr свГо,2КуК= + [(oa T 4,8 4 


F свГо,2 ky k; + ΚαιΓ 


Γ стГз,з) kzkz + h.c.] H 


Γ 9 m 


F стГз,з) К.К. + h.c.] Н 


Accidental degeneracies on high symmetry line 


D; (Rs, Ев}, (Re, Ет}; 
В; (Rs, Re}, { Rr, Rs}; 
Н; (Rs, Rs}, (Re, Ет}; 
Q; {Rs,Rs},{Re, Re}; 
{Rs, Rs}; {R7, Rr}; 
{55, Rs}, (Rs, Rs}; 
Ute, Re} {Rr, Rr}; 
(io, Re}, { Ев, Rs}; 
(Rs, Ет}, (Rs, Rs}; 


SG 63 


У 


0,0 
Го,о 
Го,о 


У 


0,0 
Го,о 
Го,о 


У 


0,0 
Го,о 
Го,о 


c1 + cok 
Οι + cok 
αι + с2К.) 4 
сл + c3kz) 4 
са + с2К.) 4 
су + сәк.) 4 


У 
y 


) 
) 
) 
) 


са + cokz) 
οι + cak;) 
са + cokz) 


+ T'a ocak; 4 
F Гз,осзК; 
+ T'a ocak; 4 
| 3 ocak; + 
| T'a ocak; + 


+ T3 ocak; 4 


+ T3 ocskz; 


F Ку (caT1,o PF: NE cio.) 

u (οι Γ 1ο + Ἐ m GT o) ; 
(саГі,о + = > η 
( 


8 
- ky (caV1,0 +> 7-1 οἷαι); 


+ Гз,осзКу + k; (caV2,1 + c5T2,2) ; 
+T's ocak, + k; (саГ1,о + c5T2,3) ; 
- ky (c4V2,1 + c5T2,2) ; 


, 


η 


Го; {C2z|005}, (C2,|001 }, {1000}, 7; Centrosymmetric; with SOC 


7; (Ras, Ria}; с1Го,о — сзГо,2Ка + 
Т; (Füs, Ria}; с. Го,о — сзГо,2Ка d 
саГо,о + Го,2 (с2 + e3ky) + 


R; (Ro, Ro}; 
В; (Ro, Ro}; 
G; (Ro, Ro); 


> 


Го,о (сзКу + ει) + colo ik; + >` 
Го,о (c3ky + οι) + colo ike Eu » 


НК. (ο τι — c4T2,1) ; 
НК. (оГ — c4T2,1); 


8 
- ci koi; 


3 
i=l 
3 
i=l 


ci, kzT iia; 


Cii kia; 


Accidental degeneracies on high symmetry line 


А; (Hs, В}, (Ft, Rs}; Гоо (αι 
E; (Rs, В}, (Rz, Ва}; Гоо (с 


cokz) 


coke) 


Гз,осзК» + kz (caV2,1 + с5Г2,2) ; 
Гз,осзК» + kz (caV2,1 + с5Г2,2) ; 


1114 


SG 64 
p: {C22|004}, {С1002 }, {1550}, T; Centrosymmetric; with SOC 


Z; (Fas, Ria}; cio, + cal 0,2ke + k; (coT3,1 + c4T2,1); 

Т; {Влз, Ria}; с1Го,о + сзГо2к + k; (с2Га + c4T241); 

S; (Ro, Ro}; οιΓοο + eəlo2k; + У, Tia (ciao + ον) 
B; (Re, Ro); Του (caky + σι) + coV orks + У), cias T gs; 
С; (Re, Ro); Του (caky + σι) + caV orks + ΣῪ) 4 cias; 


Accidental degeneracies on high symmetry line 


D; (Ra, Ro}, (Fa, Ва}; Го,о (οι + cokz) + Гз,осз + Гао (cake + esky) + У, Го: (cia κα + ci,2ky) ; 
А; (Hs, Re}, (Rz, Rs}; Гоо (οι + coke) + Гз,осзк + k; (саГә,1 + csl'22); 
E; (Hs, Πο}, Вт, Rs}; Гоо (οι + coke) + Гз,осзК» + kz (caV2,1 + с5Г2,2); 


SG 66 
Го; {C2z|000}, {C2,|000}, {1002}, T; Centrosymmetric; with SOC 


€» Zi { Ваз, Ria}; с1Го,о — σ1Γο,2Κα + coVs,i y + kz (e301 = с5Г2л); 
Т; (Fas, Ria}; с1Го,о — c4TVo;2Es + cəl`3 ον + kz (csi a — e5T24); 


Accidental degeneracies on high symmetry line 


pi А; (Hs, Rz) , (Fo, Rs}; Гоо (οι + coke) 
= В; {Rs, Rs}, (Re, Rr}; Гоо (οι + соку) 
$ G; (Rs, Ra) , (Ro, Вл}; Του (су + coky) 

Е; (Rs, Кт}, (Ho, Rs}; Гоо (ει + coke) 


+ Гз,осзЁ» + ky (саГл,о + csl'>s 


ky ( ) 
- Гз‚осзКи + k; (c4T1,0 + c5T2,3) 
F D3 ocaky + Καί ) 

ky ( ) 


+ T'a ocak; + ky (саГл,о + csl'> 3 


SG 67 
Го; (C>;|0001, {C2y|000}, (1|2 20), T; Centrosymmetric; with SOC 


S; (Ho, Ro}; с1Го,о + с2Го,2К. + >, Dia (ciaks + соЁу); 
УГ 


В; (Ro, Ro}; ciVo,o + с2Го,2К. + 355 Pit (ск + ci,2ky) ; 


Accidental degeneracies on high symmetry line 


D; (Ra, Вә}, (Fa, Ra}; Гоо (οι + c2kz) + ГзосзЁ + ΓΊ ο (cake + esky) У L2, (Cii Κα + ci,2ky) ; 
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SG 68 


Го; {C2z|000}, {C2,|000}, {1|4 3 4}, T; Centrosymmetric; with SOC 
Z; (Ras, Ria}; с1Го,о — caTo,2 Ez + coDa,i ky + k; (сзГлл = c5T 2,1); 
T; (Fas, Ria}; οιΓοιο — саГо,2К» + cəl'3 1k; + k; (сзГалл — e5T24); 
S; (Ro, Ro; с1Го,о + clo2k, ЬУ, Гал (ско + ci,2ky) ; 
В; (Ro, Вә}; с1Го,о + coTo;2ks + У, Гал (сёла + ci,2ky) ; 


Accidental degeneracies оп high symmetry line 


D; (Ha, Πο}, (Ra, Ва}; Гоо (су + cək;,) + Гз,осзК. +1 1,0 (cake + esky) + У? L2, (солко + ci2ky) ; 
А; (Hs, Rz) , (Fe, Rs}; Too (οι + coke) + Гз,осзк + ky (саГл,о + с5Г2,з) + k; (csT2,1 + с7Г2,2); 

B; (Hs, Rs}, (Fio, R7}; Гоо (οι + coky) + Гз,осзКи + ke (caVi,0 + с5Г2з) ); 

G; (Hs, Πε}, (Ro, R7}; Too (ει + coky) + Гз,осзКи + Κα (саГл,о + с5Г2,з) св Гол + с7Г2,2) ; 
E; (Hs, Rz) { Вв, Rs}; Гоо (οι + сок.) + Гз,‚осзК» + k; (οι Γ 1,0 + с5Г2,з) + k; (cel`2 1 + с7Г2,2) 


celo i + с7Г2,2); 


k; ( 
kz ( 


$ 


SG 70 


T7; {C2z|000}, {C2,|000}, {1/444}, T; Centrosymmetric; with SOC 


Y; (Fas, Ria}; с1Го,о — саГо,әЁ + ky (cT 1,1 — e5T2,1) + ο ο; 
X; (Fas, Ria); ci oo + k; (с2Глл — саГә,1) + esVa,1ky — csl'o2k;; 
Z; (Ris, Ria}; са Гоо + cəl 3 ik, — саГо,2Ку + k; (сзГлл — e5T24); 


Accidental degeneracies on high symmetry line 


С; (Hs, Ев}, (Fo, Вт}; Гоо (си + e2kz) + Гз,осзк + k; (caUa,1 + с5Г2,2) + ky (esTo,3 + стГ1,о); 
Н; (Rs, Вв}, (Re, Вт}; Гоо (сл + cokz) + T'a,ocsk; + Ка (саГа,о + с5Г2,з) + ky (свГә1 + czT22); 
C; (Hs, Rs}, (Ro, Rz) ; Го,о (οι + cək;) + Гз,осзк + ky (caV2,1 + c5T2,2) + k; (свГә,з + стГ1о); 
A; (Bs, Rz, (Ho, Rs}; Гоо (οι + cək;) + Гз‚осзК» + ky (с4Гл,о + c5T2,3) + k; (свГэл + c7T2,2) ; 
D; (Hs, Rs} , (Ho, R7}; Του (c1 + ον) + Гз‚осзКи + ke (c4V2,1 + с5Г2,2) + k; (свГо,з + οτΓ 1.0): 
В; (Rs, Ra) , (Ro, Вт}; Гоо (ει + c2 ky) + Va,ocaky + ke (ειΓι,ο + c5T2,3) + kz (свГал + c7T2,2) ; 


SG 72 


9. SG 71-80 


1116 


Го; {С2.|000}, (C5,/000), {1220}, 7; Centrosymmetric; with SOC 


В; {Во, Вэ}; с1Го,о + сәГо,әКу + 52 Гал (сёл Ἔα ο 
5; {Ro, Во}; с1Го,о + с2Го,2 + о Гл (ску + ci,2kz) ; 
W; (Rs, Rs}; ειΤοι + сәГо,зК + сзГо1ву + У Cil iake; 


Accidental degeneracies on high symmetry line 


D; (Ho, Ro}, (Fa, Ra}; Гоо (ci + coke) + Гз,осзКа 
Q; {Π2, Πο} Я {Ra, Ra} ; Too (οι + coky) +T3 ocaky 


SG 73 


НЕ Dio (caky 
+ Гльо (cake 


а Го: (cii ky 4 
з Loi (ci ια 1 


г Ci,2kz) ; 
г οι 2k; ) ; 


Го; (C2,|5021,1Co,|; 50}, {11000}, T; Centrosymmetric; with SOC 


R; (Ro, Во}; с1Го,о + eoTo,2 ky + T Lia (cia ks 4 
S; (Ro, Во}; с1Го,о + с2Го,2К» + Гл (Ci 1ky 4 
Т; (Ro, Ro}; са Гоо + с2Го,2К. + > Dii 


Е ciakz) ; 


г Ci,2kz) ; 


(cike ES Cia ky) ; 


Accidental degeneracies on high symmetry line 


P; (Hs, Rs} ,{ Ет, Вт}; Гоо (οι + cokz) + Гз,осзК. 
D; (Hs, Rs), (Riz, Вт}; Гоо (ci + cok) + Гз,осзк 
Q; (Hs, Rs}, { Ет, Вт}; Гоо (οι + coky) + Гз,осзКу 


SG 74 


+ Гуо (cake 
НЕ Γιο (caky 
+ Гльо (cake 


csky) 


cskz) 


c5kz) 


уы Гә; (ci 1 Къ + οι ον) ; 


x s Го, (cii ky 4 
paar Lo (οι Ak; Я 


г Ci,2kz) ; 
г οι 2k; ) ; 


Го; {02.1202}, (C2,|2 20}, {1440}, 7; Centrosymmetric; with SOC 


T; (Ho, Ro}; cil'oo + coTo,2kz + pm Dii (cia Es + οι ky) ; 


Accidental degeneracies on high symmetry line 


P; (Rs, В} , (Rz, R7}; Гоо (ει + cokz) + Va;ocakz + ΓῚ 0 (саК + ορ ky) + bM Го: (ciaEs + cioky) ; 


1117 


SG 75 


Га; (CL|0001, 7; Non-Centrosymmetric; with SOC 


Г; (Ro, Rs}; C100 + C203kz ( 

{ Ва, Re}; с1со + c2osk; + ( 

M; (Ro, Rs}; C100 + C203kz ( 

{ Ва, Re}; с1со + c203kz + ( 
Z; {В2, Rs}; εισο + coosk; + (oio К+ + h.c. 

( 

( 

( 

[ 

[ 


(Ra, Re}; C100 c203kz 
A; (Ro, Rs}; C100 + co03kz 
{Ra, Re}; C100 c203kz 
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R; {В>, Ra}; σισο + c203kz + [(олЁ + azky) o+ + h.c.] ; 

X; (Ho, Ra}; σισο + οσα, + [(αι κα + oi ky) o+ + h.c]; 

Accidental degeneracies on high symmetry line 

A; (Ra), {Ва}; оо (су + сок.) + oacsk; + (arg k_ + h.c); 
{R2}, {Re}; со (ει + со, + сзК? + cak?) | оз (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] ; 
{R2}, {Rs}; оо (сл + с2К.) + oscakz + (a104k4 + h.c.) ; 
{Ra}, {Ro}; со (ει + cokz) + озсзЕ + (o30 k_ + h.c.) ; 
{Ва}, {Rs}; оо (су + сок. + csk2 + cak2) + оз (csk; + cok” + crk?) + [σε (αι κα + azk?) + h.c.] ; 
{Ro}, {Rs}; со (сі + cokz) + cscak; + (o30 y k_ + h.c.) ; 

V; (Ro), (Ra) ; со (с + cək;) + oscak; + (oio k + h.c.); 
{R2}, {R6}; оо (ει + ο: + csk2 + cak2) + оз (csk; + cok” + crk?) + [σι (oak. + azk?) + h.c.] ; 
{R2}, {Rs}; оо (сі + cokz) + oacskz + (ono ki + Һ.с.); 
{Ra}, {Ro}; со (ει + cokz) + озсзЕ + (o30 4k + h.c.) ; 
{Ва}, {Rs}; оо (ει + сәЁ + csk2 + cak2) + оз (csk; + cok” + crk?) + [o+ (αι κα. + azk?) + h.c.] ; 
{Πο}, {Rs}; со (су + cokz) + cscsk;, + (ono k— + h.c.); 

W; {R2}, {Ва}; со (су + cokz) + сзсз. а σι (Civ ks + ci ok) ; 
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Га; {21.1001}, T; Non-Centrosymmetric; with SOC 


Г; {А5, Rs}; 
(Fa, Πο}; 
M; {Ro, Rs}; 
(Fa, Πο}; 
Z; (Rm, Ri}; 


{Аз, Rr}; 
{Rs, Rs}; 
А; (Ri, Ri}; 
{ Ез, Rr}; 
{Rs, Rs}; 
В; {Ri, Ri}; 
{ Ез, Rs}; 
X; (Ho, Ra}; 
U; {Β2, Ro}; 
S; {R2, Ro}; 
T; {R2, Ro}; 


C100 c203kz 


C100 + cə2osk; 


C100 c203kz 


C100 + c203k; 


ооф + Р.с. 


ооф + h.c. 


0104 k— + А.с. 


(c301 — с402 + C203) 


c203kz + C100; 


) 
aiok- T h.c.) ; 

) 

) 


3 


, 


, 


k; + 0190; 


(c301 = C402 7 C203) k; + C100; 


(c301 — CaG2 + сооз) kz + сус; 


c203kz + с100; 


(c301 — CaG2 + сооз) k; + с1со; 


(сзо1 — cao2 + сооз) k; + сус; 


(c301 — CaG2 + сооз) k; + сус; 


σισο + c203k; + [(αι ks + azky) o+ + h.c]; 


со (cake + сзКу 
O0 (cok. + caky 


со (cake + сзКу 


3 
νι Ci10ikz; 


€) 


3 
a 6104; 


οι) 


ст) 


3 
У C1 ike; 


Accidental degeneracies on high symmetry line 


A; {Ro}, {Ra}; σοί 
{R2}, {Re}; оо ( 
{R2}, {Rs}; σοί 
{Ra}, {Re}; σοί 
{Ra} {Rs}; оо ( 
{Re}, {Rs}; σοί 

У; {Ro}, {Ra}; до (ci 
{R2}, {Ro}; oo ( 
{R2}, {Rs}; σοί 
{Ra}, {Re}; σοί 
{Ra} {Rs}; σοί 
{Re}, {Rs}; σοί 

И’; {R2}, {Ва}; σοί 


o3¢3kz + (oio L k_ + h.c); 


C3 


k? 4 cak?) + оз (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] : 


o3c3kz + (oio ki + h.c.) ; 


o3¢3k,z 


(αισ"ε.. + h.c.) ; 


сз 


k? + cak?) + оз (csk; + cek? + crk?) + [o+ (on КЗ + azk?) + h.e] ; 


o3c3kz + (αισ--.. + h.c); 


o3c3kz + (оло+К + h.c); 
cak? | cak?) + сз (cskz + cek? + crk?) + [с (aiki + azk?) + h.c.] H 


o3c3kz + (o10 ki + h.c.) ; 


O3Cakz 


(атак + h.c.) ; 


сз 


k? + cak?) + оз (csk; + cek? + crk?) + [o+ (on КЗ + azk?) + h.e] ; 


οι + оК.) 
αι + cok, 4 
οι + cok;) 
οι + cok;) 
Οι + cak; 4 
οι + cok;) 

cokz) 
Οι + cak; 4 
οι + cok;) 
οι + cok;) 
Οι + cak; 4 
οι + cok;) 
οι + c2kz) 


O3Cakz 


o3c3kz + (оло+К + h.c); 


a σι (ciiks + cioky) ; 


1119 


SG 77 


Га; {21.1001}, T; Non-Centrosymmetric; with SOC 


Г; (Ro, Rs}; C100 + cəG3k; ( 

{ Ва, Re}; с1со + c2osk; + ( 

M; (Ro, Rs}; C100 + cəG3k; ( 

{ Ва, Re}; с1со + c203kz + ( 
Z; {В2, Rs}; εισο + coosk; + (oio К+ + h.c. 

( 

( 

( 

[ 

[ 


(Ra, Re}; C100 c203kz 
A; (Ro, Rs}; C100 + co03kz 
{Ra, Re}; C100 c203kz 
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R; {В2, Ra}; οισο + cəcsk; + (ол к. + oi ky) o+ + h.c]; 

X; (Ho, Ra}; σισο + οσα, + [(αι κα + oi ky) o+ + h.c]; 

Accidental degeneracies on high symmetry line 

A; (Ra), {Ва}; оо (су + сок.) + oacsk; + (arg k_ + h.c); 
{R2}, {Re}; оо (су + c2kz + cak? + сак?) + оз (csk; + свк? + czk2) + [σι (aik? + azk?) + h.e] ; 
{R2}, {Rs}; оо (ει + с2К.) + cscsk; + (a104k4 + h.c.); 
{Ra}, {Ro}; со (ει + cokz) + озсзЕ + (o30 k_ + h.c.) ; 
{Ва}, {Rs}; оо (су + сок. + csk2 + cak2) + оз (csk; + cok” + crk?) + [σε (αι κα + azk?) + h.c.] ; 
{Ro}, {Rs}; со (сі + cokz) + cscak; + (o30 y k_ + h.c.) ; 

V; (Ro), (Ra) ; со (с + cək;) + oscak; + (oio k + h.c.); 
{R2}, {R6}; оо (ει + ο: + csk2 + cak2) + оз (csk; + cok” + crk?) + [σι (oak. + azk?) + h.c.] ; 
{R2}, {Rs}; оо (сі + cokz) + oacskz + (ono ki + Һ.с.); 
{Ra}, {Ro}; со (ει + cokz) + озсзЕ + (o30 4k + h.c.) ; 
{Ва}, {Rs}; оо (ει + сәЁ + csk2 + cak2) + оз (csk; + cok” + crk?) + [o+ (αι κα. + azk?) + h.c.] ; 
{Πο}, {Rs}; со (су + cokz) + cscsk;, + (ono k— + h.c.); 

W; {R2}, {Ва}; со (су + cokz) + сзсз. а σι (Civ ks + ci ok) ; 
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SG 78 


1120 


Га; {21.1003}, 7; Non-Centrosymmetric; with SOC 


Г; {А5, Rs}; 
(Fa, Πο}; 
M; {Ro, Rs}; 
(Fa, Πο}; 
Z; (Rm, Ri}; 


{Аз, Rr}; 
{Rs, Rs}; 
А; (Ri, Ri}; 
{ Ез, Rr}; 
{Rs, Rs}; 
В; {Ri, Ri}; 
{ Ез, Rs}; 
X; (Ho, Ra}; 
U; {Β2, Ro}; 
S; {R2, Ro}; 
T; {R2, Ro}; 


C100 c203kz 


C100 + cə2osk; 


C100 c203kz 


C100 + c203k; 


ооф + Р.с. 


ооф + h.c. 


0104 k— + А.с. 


(c301 — с402 + C203) 


c203kz + C100; 


) 
aiok- T h.c.) ; 

) 

) 


3 


, 


, 


k; + 0190; 


(c301 = C402 7 C203) k; + C100; 


(c301 — CaG2 + сооз) kz + сус; 


c203kz + с100; 


(c301 — CaG2 + сооз) k; + с1со; 


(сзо1 — cao2 + сооз) k; + сус; 


(c301 — CaG2 + сооз) k; + сус; 


σισο + c203k; + [(αι ks + azky) o+ + h.c]; 


со (cake + сзКу 
O0 (cok. + caky 


со (cake + сзКу 


3 
νι Ci10ikz; 


€) 


3 
a 6104; 


οι) 


ст) 


3 
У C1 ike; 


Accidental degeneracies on high symmetry line 


A; {Ro}, {Ra}; σοί 
{R2}, {Re}; оо ( 
{R2}, {Rs}; σοί 
{Ra}, {Re}; σοί 
{Ra} {Rs}; оо ( 
{Re}, {Rs}; σοί 

У; {Ro}, {Ra}; до (ci 
{R2}, {Ro}; oo ( 
{R2}, {Rs}; σοί 
{Ra}, {Re}; σοί 
{Ra} {Rs}; σοί 
{Re}, {Rs}; σοί 

И’; {R2}, {Ва}; σοί 


o3¢3kz + (oio L k_ + h.c); 


C3 


k? 4 cak?) + оз (csk; + cek? + ст?) + [0+ (aiki + azk?) + h.c.] : 


o3c3kz + (oio ki + h.c.) ; 


o3¢3k,z 


(αισ"ε.. + h.c.) ; 


сз 


k? + cak?) + оз (csk; + cek? + crk?) + [o+ (on КЗ + azk?) + h.e] ; 


o3c3kz + (αισ--.. + h.c); 


o3c3kz + (оло+К + h.c); 
cak? | cak?) + сз (cskz + cek? + crk?) + [с (aiki + azk?) + h.c.] H 


o3c3kz + (o10 ki + h.c.) ; 


O3Cakz 


(атак + h.c.) ; 


сз 


k? + cak?) + оз (csk; + cek? + crk?) + [o+ (on КЗ + azk?) + h.e] ; 


οι + оК.) 
αι + cok, 4 
οι + cok;) 
οι + cok;) 
Οι + cak; 4 
οι + cok;) 

cokz) 
Οι + cak; 4 
οι + cok;) 
οι + cok;) 
Οι + cak; 4 
οι + cok;) 
οι + c2kz) 


O3Cakz 


o3c3kz + (оло+К + h.c); 


a σι (ciiks + cioky) ; 
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SG 79 


Го; {0000}, 7; Non-Centrosymmetric; with SOC 


Г; (Ro, Rs}; с 

(Fa, Πο}; с 
N; (Ro, Ra}; c 
Xi (Hs, Ва}; с 
Zi (Ha, Rs}; с 

(Ra, Re}; c 
P; (Bo, Ва}; с 


со + €203k; + (aio+k+ + h.c.) ; 

со + οσα], + (aio+k- + h.c); 

со + уло. σι (οι ἴα + Cio ky + ciakz) ; 
со + c203kz + [(oiks + azky) o+ + h.c]; 
со + €203k; + (aio+k+ + h.c.) ; 

со + co03kz + (aio+k- + h.c); 

со + €203k; + (aio+k- + h.c); 


Accidental degeneracies on high symmetry line 


A; (Rao) , (Ra) ; оо (ei 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 

V; {Ro}, {Ra}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 

И’; {Ro}, {Ra}; 


SG 80 


σο 
σο 
σο 
σο 
σο 
σο 
σο 
σο 
00 
σο 
00 
а 


0 


c2kz | 


cokz) + o3ce3kz + (o0. k + h.c.) ; 


= 


(c 
(c 


cak? | cak?) 


σα (csk; + cek? + ст?) + [0+ (αι κ”. + azk?) + h.c.] г 


πὶ 


cokz) + o3ce3kz + (ono. ky + h.c.); 


(ει + с2К.) + озсзЁ„ + (aio+k- + h.c.) ; 


(с 


cokz | 


cak? | cak?) 


03 (csk; + cek? + ст?) + [0+ (αι κ”. + azk?) + h.c.] Н 


= 


(c 


= 


cək;) + o3c3kz + (o0. k + h.c.) ; 


(οι + с2К.) + eacakz + (ono +k_ + h.c.) ; 


c2kz | 


= 


(c 


cak? | cak?) 


σα (csk; + cek? + ст?) + [0+ (aik? + azk?) + h.c.] : 


(οι + ο Κε) + озсзЁ„ + (ono 4 ky + h.c.) ; 


(οι + cokz) + озсзК. + (aiok + h.c.) ; 


(с 


cokz | 


= 


csk2 | cak?) 


σα (csk; + cek? + crk?) + [o4 (aiki + azk?) + h.c.] : 


(οι + cokz) + озсзК. + (aiok + h.c.) ; 


(οι + cokz) + сзсз. δν σι (c¿ik; + c¿o2k;); 


Ty; {СА |1211}, T; Non-Centrosymmetric; with SOC 


Г; (Ro, Rs}; с 
(Ra, Re}; с 
N; {R2, R2}; с 
X; (Ro, Ва}; с 
Z; {R2, Rs}; c 
(Ra, Re}; c 


со + €203kz + (αισ' ki + h.c.) ; 

со + €203kz + (aio+k- + h.c); 

со + 53 4 о; (села су + Cisk;); 
со + c203kz + [(aike + oak) o+ + h.c]; 
со + c203kz + (aio+k+ + h.c.) ; 

со + οσα], + (aio+k- + h.c); 


Р; (Ra, Ва}; со (cok? + cak? + ει) КУ 0i [οικου + ci,2 (К2 — К?) + сз]; 
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Accidental degeneracies on high symmetry line 


А; {Ro}, {Ва}; оо 


{R2}, {Πο}; оо 


{R2}, {Rs}; оо 


{R4}, {Πο}; оо 


{Ra}, {Rs}; оо 


{Re}, {Rs}; оо 


{R2}, {Πο}; оо 


{R2}, {Rs}; оо 


{Ra} {ο}; оо 


{Ra}, {Rs}; оо 


{Re}, {Rs}; оо 


( 
( 
( 
( 
( 
( 
V; {Πο}, (Ra) ; со (си + cokz) 
( 
( 
( 
( 
( 
W; {Ro}, (R4) ; σοί 


οι + cok;) + eacakz + (ono 4k. + h.c); 
οι + cok, 4 cak? - cak?) Foa (csk; + cek? + czk?) + [0+ (oa κ”. + azk?) + h.c.] : 
οι + cokz) + eacakz + (ono 4 Ё+ + h.c.) ; 
οι + 0262) + o3c3kz + (ono 4k. + h.c); 
οι + cok: 4 cak? : cak?) + сз (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] ; 
οι + cok; ) + o3c3kz + (oio k_ + h.c); 

o3c3kz + (αισ-ζ-- + h.c.) ; 
οι + cok, 4 cak? - cak?) Foa (csk; + cek? + ст?) + [0+ (oa k3 + azk?) + h.c.] : 
οι + cok; ) + cscsk; + (αισ ki + h.c.) ; 
οι + cok; ) + o3c3kz + (oio k_ + h.c); 
οι + cok: 4 cak? : cak?) Foa (csk; + cek? + ст?) + [0+ (αι k3 + azk?) + h.c.] Н 
οι + cok;) + o3c3kz + (oio k_ + h.c); 
οι + cokz) + сзсз. bm σι (Cia ks + cio у); 
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10. SG 81-90 


SG 81 


1123 


Га; {521000}, 7; Non-Centrosymmetric; with SOC 


Г; {Ro, Rs}; слоо + (отс k4. + h.c.); 
(Ra, Πο}; οισο + (aio y К + h.c.) ; 

M; (Rs, Πε}; слоо + (oio ki + h.c.); 
(Ra, Πο}; οισο + (aio yk + h.c.) ; 

Z; {Ro, Rs}; соо + (озт+Ё+ + h.c.); 
(Ra, Πο}; οισο + (αισ-.ε.. + h.c.) ; 

A; {Ro, Rs}; слоо + (отс „К+ + h.c.); 
(Ra, Πο}; οισο + (aio yk + h.c.) ; 

R; (Ho, Ra}; cico + cəcsk; + | 

X; (Ho, Ва}; cioo + οσα, + | 

A; (Ra, Ra}; оо (ci + cək;) + (o10 „К+ + h.c.); 

У; (Ha, Ra}; оо (ci + ск.) + ( 


(oik; + azky) o+ + h.c]; 


(oik; + azky) o+ + h.c]; 


0104 К e h.c.) ; 


Accidental degeneracies on high symmetry line 


W; {R2}, {Ва}; oo (су + cokz) + озсзК, 4 У < оз (Ci 1k; + cio ky) ; 


SG 82 


Го; {51.1000}, 7; Non-Centrosymmetric; with SOC 


Г; (Ho, Rs}; cico + (0304 k4. + h.c.) ; 

(Ra, Re}; οισο + (o0 k + h.c.) ; 
N; (H5, R2}; cico + а сі (Ci, ike + Ciaky + ci,3kz) ; 
X; (Ro, Ra}; cioo + cooskz + [(arke + oky) o+ + hic]; 
7; (Hs, Rs}; c100 + (oio ki + h.c.) ; 

(Ra, Re}; cico + (aio k + h.c.) ; 
Л; (Ha, Ra}; со (сл + cokz) + (αισ ki + h.c.) ; 
У; (Ho, Ra}; оо (ci + cokz) + (o16 ki + h.c.) ; 


Accidental degeneracies on high symmetry line 


W; {Ro}, {Ra}; oo (су + сЕ.) + озсзК. 4 а оз (Ci 1k; + οι 2ky); 


SG 83 


Га; {3,1000}, {1000}, 7; Centrosymmetric; with SOC 


1124 


Accidental degeneracies on high symmetry line 


А; (Ho, Rg}, (Fa, Re}; Гоо (c1 + cokz) + Гз,осзЁ + 1,0 (cake + esky) + Гә,з (саку — с5Кь); 
У; (Ha, Rs}, (Ra, Re}; Too (οι + cokz) + Гз,осзК. + Γιο (cake + с5Ки) + Гә,з (саКу — свк); 


SG 84 
Га; {01.1001}, {1005}, 7; Centrosymmetric; with SOC 


Z; { Влэ, Roo}; с1Го,о + cəl 3 ik; + (оГ + hic.); 
A; (Rio, Roo}; с1Го,о + cəl3 ik; + (ail ιν + h.c.); 


Accidental degeneracies on high symmetry line 


A; (Ha, Rs}, (Ra, Re}; Гоо (c1 + cokz) + Гз,осзК + Гл,о (Cake + esky) + Γ2,3 (caky — сь); 
V; (Ro, Rs}, (Fa, Re}; Гоо (σι + ο.) + Гз,осзК. + Гльо (cake + esky) + To,3 (caky — св); 


N SG 85 
si Га; (01,1250), {11440}, 7; Centrosymmetric; with SOC 


X М; (Rio, R20}; с1Го,о + cəl 3 ik, + (ail iki + hc); 
а н А; (Rao, Roo}; с1Гө,о + col sik, + (оГ + hic); 
R; (Ro, Вә}; Гоо + сәГоәЁ + У Гал (с1Ё + ciaky) ; 
X; (Ho, Вә}; Гоо + eoToik + У, Tia (сьлКь + ciaky) 5 


Accidental degeneracies on high symmetry line 


A; (Ho, Ез}, (Fa, Re}; Too (сі + cokz) + Гз,осзЁ„ + Гуо (сак + esky) + Гә,з (caky — с5Ё«); 
Vi (Rao, R12] , (Ria, Rie}; Го,о (c1 + cokz) + Гз,осзК» + Toa (cake — с5Ку) — Va,2 (саку + οσα); 
W; (H2, Rol {R4, Ra}; Го,о (ει + cək;) + Va,ocakz + Гльо (cake + csk; ) + а Го, (Citke + Ci ης 


SG 86 
Га; {20551} 11445}, 7; Centrosymmetric; with SOC 


M; (Rio, R20}; ciV0,0 + ο Λι. + (ili 1k4 + h.c); 
Z; (Hio, Roo}; clo, + coa, Ez + (on Pies + h.c); 
R; {Ro,Ro}; «Гоо + сәГоәЁ + У, Гал (eias + ciaky) ; 
X; {Ro, Ro}; Гоо + с2Го,2К. + У, Tia (с1Ё + ciaky) ; 


1125 


Accidental degeneracies on high symmetry line 


A; (fis, Rs} И {Ra, Re} ; Του (οι ES cokz) = T3 ocakz + Di, (ca ka == csky) + Гә,з (caky — Ο5 Κα) ; 
У; {Rio, R12] , (Ria, Rie}; Го,о (c1 + cokz) + Va,ocskz + Toi (Cake — csky) — Του» (саку + οσα); 
W; (Ro, Ro} , (Ra, Ra}; Го,о (ει + c2kz) + Va,ocakz + Γιο (cake + e5ky) + Εν an Toi (Citke + c¿2k;); 


SG 87 
Го; (CL|000), (1|000), 7; Centrosymmetric; with SOC 


Accidental degeneracies on high symmetry line 


Л; (Ha, Rs}, (Ha, Re}; Го,о (c1 + cokz) + Us;ocakz + Гл,о (cake + esky) + Vo, (caky — cske) ; 
V; (Ho, Rs}, (Fa, Re}; Γοιο (οι + cokz) + Ua;ocskz + 1,0 (cake + c5 ky) + Го,з (caky — coke); 


SG 88 
Ty; (CL|213), {1311}, 7; Centrosymmetric; with SOC 


X; (Rs, Ro}; Гоо + e2Toskz + У) Di1 (ск + сок); 
Z; íR.o, Hao); с1Го,о + cəl's ik; + (αι ik, + h.c.) 8 


Accidental degeneracies оп high symmetry line 


A; (fis, Rs} И {Ra, Re} ; Го,о (οι cokz) T3 0¢3kz + Γιο (ca ka m csky) + Гә,з (caky = Ο5 Κα) ; 
V; (Rio, Riz}, {Ria, Ris}; Гоо (οι + cokz) + Гз,осзк: + U2,1 (cake — e5ky) — Го,2 (caky + ορ ία); 
к= W; (Ro, Ra) , (Fa, Ra}; Too (ει + c2kz) + Va,ocakz + Га,о (cake + esky) + 355 4 Гол (Cia Κα + ci,2ky) ; 


SG 89 
Га; {3,1000}, (C5,|000), 7; Non-Centrosymmetric; with SOC 


Г; Ro; co (ол. + озКу) — cao2kz + с1со; 
R7; cə (σι Κα — o3ky) — c302kz + с100; 
М; Re; co (ciks + o3ky) — οσο], + c100; 
R7; cə (σι Κα — o3ky) — c302kz + с100; 
Z; Πο; сә (oik, + созк) — сзо2К, + c100; 
R7; cə (σι Κα — o3ky) — cz302kz + с100; 
A; Re; сә (oik; + o3ky) — c302kz + 100; 
R7; cə (σι Κα — o3ky) — c302kz + с100; 


R; Rs; coo3ke + c301ky — caG2k; + c100; 


X; Rs; c203kx c301ky CaG2k; + C100; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {Ва}; oo ( 

U; {Ro}, {Ва}; σοί 

А; {Ra}, {Ra}; σοί 

{R2}, {R6}; оо ( 

{R2}, {Rs}; σοί 

{Ra}, {Re}; σοί 

{Ва}, {Rs}; оо ( 

{Re}, {Rs}; σοί 

У; {Ro}, {Ва}; σοί 
{R2}, {R6}; оо (ει + cok; + esk? + cak?) + оз (csk; + cok” + crk?) + [o+ (ark? + оок?) + А.с.) ; 

( 

( 

( 

( 

( 

( 

( 

( 

( 


οι coky) тзсзЁу CA01 ka + c502kz; 


C1 coky o3c3k C403 ka + C502k;; 
y 


οι + cokz) + o3c3kz (ο eo + he.) 


οι + cok, 4 cak? - cak?) Foa (csk; + cek? + ст?) + [0+ (αι κ”. + azk?) + h.c.] : 
οι + cok; ) + cscsk; eI" cg k + τ : 


οι + cok; O3Cakz e" I eg k_ + h.c. 
+ 


οι + cok, 4 cak? - cak?) Foa (csk; + cek? + ст?) + [0+ (αι 63, + azk?) + h.c.] Н 
οι + cok; ) + o3c3kz e" cg Lk. + “ : 


οι + cok; o3c3kz e" 4 eg k- + h.c. 
+ 


{R2}, {Ев}; оо (οι + сок.) + cscsk;, + (e""*c40 К + h.c.) ; 
{Ra}, {Re}; оо 
{Ra}, {В}; оо 
{Re}, {Rs}; оо 
{R2}, {Ва}; оо 
{Ra}, {Ва}; оо 
{R2}, {Ва}; оо 
{R2}, {Ва}; оо 

; {R2}, {Ва}; оо 


οι + cok; O3Cakz e" I eg k_+h.c.); 
+ Й 


οι + cok, cak? : cak2) + сз (csk; + cek? + ск?) + [0+ (αι k3 + azk?) + h.c.] ; 
οι + cok; ) + o3c3kz (e "eo kes + h.c.) ; 


οι + coke + coky) + озсз (Κα + ky) + cacik; + οσο (ky — Κα); 


Οι coke coky) + сзсз (kx + Ку) C401 kz C502 (ky — kz) я 


C1 cokz) o3c3ke + C402 ky + C501 Κα; 


C1 coke o3c3ke + caggk C501 Κε; 
У 


= 3 "< = M 


οι + cək; o3cakz + caoiks + С502Ку; 
у 


5С 90 


Га; (01,000), {C2214 30), 7; Non-Centrosymmetric; with SOC 


Г; Re; C2 (σι Κα + G3 ky) — сзо2К. + εισο; 

R7; C2 (oika σοκ) c302kz + с100; 
М; (Re, Rz); с Гоо + сә (Гз,зК» — Го,2Ку) + css 1k; + [oi (KT 4,0 + Κι) + h.c]; 
Z Hs; Со (σι Κα + o3ky) — сзо2К. + с100; 

Вт; Со (σι Κα — osky) — c302kz + с100; 


А; (Re, Rz); с1Го,о + c2 (Гз,зЁ« — Гоо) + cala 1k; + [αι (kal 4,0 + ikyD a) + h.c]; 
R; (Hs,Re); (c201 — ca02) ky + с1со; 
(Rz, Rs}; (ο1σι — οσο) ky - 
X; (Hs, Πο}; (σι — c302) ky + с100; 
(Rz, Rs}; (с2о1 — οσο) ky 4 
У; {Ro, Re}; co (ει cok? + c3k?2 сак.) (αισ: ks ky + h.c.) ; 
{Ra, Rs}; оо (су + cok? + c3k? + сак.) + (oio ks ky + h.c.) ; 
Y; {Rs, Вт}; оо (coke + οι) + (сзо1 — сас2) ky; 
( 
( 


y T C100; 


y T C100; 


T; {Rs,Rz}; co 
W; (fis, Ra}; σο (cakz + οι) + (c201 — C402) ky; 


coke ст) (c30 C402 ky; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; 
U; {Rə}, (F4) ; 
Л; {R2}, {R4}; 
{R2}, {R6}; 
{R2}, {Rs} ; 
{Аа}, {R6}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
У; (Fo, Re} , (Fa, Rs}; 
У; {R2}, {R4}; 
S {R2}, {R4}; 


со (сі + c2ky) + озсзКу + cai ks + cso2k;; 

со (сі + c2ky) + озсзКу + слот ks + cso2k;; 

со (сі + cokz) + озсзк: + САЯ + h.c.) Н 
оо (οι 

со (сі + с2К.) + озсзК. 4 e" eo Κα. +h.c.); 
со (сі + cokz) + озсзК» , ... + h.c.) ; 
бо (οι 

со (сі + cokz) + озсзк: + САЯ + h.c.) : 
Гоо (ci 

со (οι + Coke + с2Ки) + озсз (Κα + ky) + caorkz 
со (οι + coke + coky) + озсз (Κα + ky) + caorkz 


+ сәЁ + сзК? + cak2) + оз (csk; + св К? + crk?) + [o + (oa k3 + azk?) + h.c]; 


+ cok; + cak? + cak2) + 03 (csk; + cek? + c7k2) + [o+ (αι κ”. + azk?) + h.c.] Н 


+ cokz) + T3 0c3kz + ο (саг -.0 + ¿csl'i .3) k- + ik4 (cs pic стГ | .2)] + һе.) ; 


6502 (ky — ka); 
6502 (ky — Κα}; 
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1128 


Га; {21.1001}, (024000), 7; Non-Centrosymmetric; with SOC 


Г; Re; 
Rr; 


Zi {Вз, Rio}; 
Uto, Ris}; 
Ria; 

A; {Rs, Rio}; 
Uto, Ri}; 
Ria; 

R; {Rs, Re}; 
(Rz, Rs}; 

X; Rs; 

U; (Hs, Rz); 

5; {Rie, Ric}; 

T; {R2, Ra}; 


( 
с ( 
с ( 
с ( 
(c20 


(c20 


σι 


σι 


σι 


σι 


— €302) k; + οισο; 


c203kz + с100; 


(c20 


(c20 


— €302) k; + οισο; 


— c302) kz + οισο; 


c203kz + c100; 


(c20 


(c20 


— οσα) kz + οισο; 


— с302) kz + с100; 


Κα + o3ky) — c302kz + с100; 
kz — 03ky) — c302kz + с100; 
kz + o3ky) — c30akz + с100; 
kz — 03ky) — c302kz + с100; 
— c302) kz + с100; 


с20зКх + c301ky — c402kz + c100; 


σο (coky ст) (c301 


σο [οι 


C402) kz; 


+ c2 (ka + ky)] + (сзо1 


σο (cokx οι) (c301 


C402) kz; 


C402) kz; 


Accidental degeneracies on high symmetry line 


A; {Ro}, {Ra}; 
Л; {Ro}, {Ra}; 
{R2}, {Re}; 
{R2} , {Rs} ; 
{Ra}, {Refs 
{Ra}, {Rs} ; 
{Re}, {Rs}; 
V; {Ro}, {Ra}; 
{R2} , {R6} ; 
{R2}, {Rs} ; 
{Ra}, {R6} ; 
{R4}, {Rs} ; 
{Re}, (Ағ); 
У; {R2}, {R4}; 
У; (Rol {Ra}; 
W; (H2) {Ra}; 


+ [0+ (αι k3 + azk?) + h.c.] ; 


+ [0+ (αι k3 + azk?) + h.c.] : 


+ [σι (αι k3 + azk?) + h.c.] н 


+ [0+ (aiki + azk?) + h.c.] Н 


1 + с2Ку) + озсзКу + cami + cso2k;; 
1 + с2К.) + cacak; CHAT + h.c.) ; : 

су + cokz + єзї? 4 cak2) + оз (csk; + свк? + erk2) + 
1+ соЁ„) + o3c3kz e cio. k + h.c. 
1 + cək;) + озсзК. ei^" eig к + h.c. | 

οι + cok, 4 cak? | cak?) + оз (csk; + cek? + czk?) 
1 + с2К.) + cacak; e" "^ cg Lk. + h.c. 
1 + cək;) + озсзК» e" cg Lk + h.c. ) 

ει + c2k; + esk? + cak?) + оз (csk; + cek? + стЁ?) 
1 + cək;) + cacak; ет cio. -k + h.c. 
1 + cək;) + озсзК. e" "cg Lk. + h.c. 

су + cok, + ca k? 4 cak?) + ca (csk; + cek? + ... 
1 + cək;) + cacak; САЯ + DE ; 
1 + coke + coky) + сзсз (ka + ky) + carike + 6502 (Ку — Κα); 
1 + cək;) + o3ce3kz + cani Κα + c502ky; 
1 + cək;) + сзсз: + caoiks + С502Ку; 
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Га; {21.1001}, {С 20}, 7; Non-Centrosymmetric; with SOC 


Г; He; со (σι Κα + σα ky) — ασ»: + с100; 
R7; C2 (σι Κα osky) c302kz C100; 
M; (Re, Вт};  ciVo,o + c2 (Va; ks — Го,2Ку) + casa ik; + [oi (kal 4,0 + 1Ё/Г+ 1) + h.c]; 


m 


(Ra, Rio); (σι — c302) kz + C100; 


(Ro, Rii}; (c201 — c302) kz + C100; 
Ria; c203k; + с100; 
А; {Rs, Ва}; оо (ει + cok” + esk2) + (ono К.у: + h.c.) ; 
{ Во, Rio}; σο (οι + cək2 + esk2) + (ono ks kykz + А.с.) ; 
{R12, Riz}; Го,о (οι + cək2 + esk2) + 322 4 (eiaTüa2kz + ci2Viskeky) + caToa (kz — ky); 
В; {Ро, Рә}; Гоо + сәГо,зЁ» + У, (cial iiky + cioLiakz); 
X; {Π5, Re}; (σι — c302) ky + cico; 
{R7, Rs}; (соо — c302) ky + C1003 
U; (Hs, Ат}; оо (соку + σι) + (e301 — c402) kz; 
У; {R2, Re}; oo (ci + cok” + csk? + сак.) + (aio + kak; + h.c.) ; 
{Ra, Ка}; оо (су + cək2 + csk? + cakz) + (ono ks ky + А.с.) ; 
5; {В:2, Rie}; со [62 (ke + ky) + οι] + (e301 — c402) kz; 
Y; (Hs Rr}; оо (coke + s (c301 — c402) ky; 
T; {85,95}; σο[οι + cake + Po uie cik? | + Колос + οσα) kykz + h.c]; 
[Ry Вт}; оо (с + cake + Ушу cik? | + (0304. + сзоз) kykz + h.c]; 
У’; (Hao, Ra}; (e201 — c402) ky + до (csk; + οι): 


Accidental degeneracies оп high symmetry line 


A; (Rol , {R4}; со (οι + су) + озсзКу + cai ks + cso2k;; 
A; (Rol , (Ra) ; со (ει + со.) + o3e3kz 4 (e ἐπ coke SE 
{Πο}. {Re}; oo (ει + со. + cak? + са?) + дз (csk; + cok? + ст?) + [σι (αι Κα + oak?) + hic]; 
{R2}, {Rs}; со (сі + cokz) + озсзК. 4 e" eg Κα. + h.c. ; 
{Ra}, {R6}; со (сі + cokz) + озсзК. 4 e^" co Lk. h.c.) ; 
{Ra}, {Rs}; оо (ει + coke + cak? + сак?) + дз (csk; + cek? + стк2) + + [σι (αι κ”. + azk?) the]; 
{Ro}, {Rs}; со (ει + со.) + eacak; 4 САЯ + h.c.) ; 
Vi (Ro, Rs) (Ra Rs}; Tan (c1 + сәЁ„) + T3,0c3kz + [ee laud eo + iesli ИЕ Pos] thc) 
У; {R2}, {R4}; со (сі + Coke + c2ky) + сзсз (Κα + ky) + caoikz + cso2 (ky — Κα}; 


T; (Hs, Rs}, (Rz, Rr}; Гоо (οι + coke) + Гз,осзК» + caVa,okz + csl2 ok; + У, (сё Γιεν + οὐ2Γο,.εΚα); 
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Га; (2,1003), (02.000), 7; Non-Centrosymmetric; with SOC 


D; Re; с2 (oik; 4 
R7; сә 


— o3ky 


- oak, 


- o3ky 


— c302kz + c100; 


— c302kz + с100; 


— c302kz + C100; 


— c302kz + c100; 


Se C402k; + 100; 


C301Ky — c402kz + 100; 


1130 


Accidental degeneracies оп high symmetry line 


A; (Ha), (Ha) ; до (сл + coky) + озсзКу 


U; (Ho), (Ra) ; 
Л; (Ra) , (Ra) ; 

{R2} , {R6} ; 

{R2} , {Rs} ; 

{Ra}, {R6} ; 

{R4}, {Rs} ; 

{Re}, {Rs}; 
У; {Ro}, {Ra}; 
{Ro}, {R6} ; 
{R2} Us) ; 
{Ва}, {Re}; 
{Ra}; {Rs}; 
{Re}, {Rs} ; 
{R2}, {Ra}; 
{Rs}, {R7}; 
{R2}, {Ra}; 
; {Ro}, {Ra}; 
W; {R2}, (Ra) ; 


mou 


= < 


Οι C2 ky) 03C3 ky 


σο 


C1 cokz) o3c3kz 


Со 


ca01ks + cs02k;; 


Ο4σ! К + cso2k;; 


("сло k_ 


сі + сок. + cak? 4 саК?) + сз (csk; + cek? + crk?) 


σο 


C1 cokz) o3c3kz 


Со 


σι cokz) o3c3kz 


σο 


e" eig... k_ 
e "^ eg, k_ 


σο 


Со (C1 cokz) o3c3kz 


Οι cokz) o3c3kz 


σο 


e" "^ eg, k_ 
e "^ eg, k- 


σο (C1 cokz) O3Cakz 


Со (C1 cokz) сзсз, 


e" cg. . k= 
e^" eig, kz 


σο 


σο (σοι cokz) o3c3kz 


00 


σο 


сү + coke + coky) + озсз (Κα + ky) 
οι + cake + c2ky) + 0363 (kx + ky) 


("сло k- 


+ h.c. 
τ 
ει + c2k; + esk? + cak?) + оз (csk; + cek? + crk?) + 
+ h.c. 
e 
+ h.c. 
us 
ει + со. + сз? + cak?) + оз (csk; + cek? + czk2) + 


+ бй 5 : 


SE 


C401 kz + 6502 (ky — Κα); 


σο 


σο 


σι cokz) o3c3kz 


сл + coke) + o3c3ke + caoaky 


( 
( 
( 
( 
( 
( 
( 
( 
( 
со (ει + c2k; + cak? + cak?) + σα (csk; + cok” + crk?) + 
( 
( 
( 
( 
( 
( 
( 
( 
σοί 


c401Kz + 6502 (ky — Κα); 


c501K;; 


Οι cok.) σβοβΚα + c402ky + csoik;; 


C401 Κα + c502ky; 


+ [0+ (αι k3 + azk?) + h.c.] г 


+ [0+ (αι K3. + azk?) + h.c.] ; 


+ [0+ (αι κ”. + azk?) + h.c.] H 


+ [σι (ол Е%. + azk?) + h.c.] ; 
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Га; {21.1001}, (02,]3 50}, 7; Non-Centrosymmetric; with SOC 


osky) c302kz 


C100; 


o3ky) c302kz 


C100; 


M; {Re, Вт}; с1Го,о + c2 (Ts sk; — Го,2Ку) + e303 1kz + [oa (Ks Tio + ον Τα) + h.c.] : 


o3ky) c302kz 


C100; 


Г; Re; со (с1К + 
Вт; сә (σι "κα 

Z; Re; со (с1К 4 
В; ca (cik; 


osky) c302kz 


C100; 


A; (He, Rr}; с1Го,о Το (T3, sk; = To,2ky) + cala 1k; + [oa (Ks Tio + ον i) + h.c.] ; 
В; {Rs, Вв}; (c201 m: C302) ky + C100; 


(Rz, Πα}; (c201 — c302) ky + с100; 


) 
X; (Hs, Re}; (со — c302) 
(Rz, Rs}; (σι — c302) 


ky + с100; 
К. 4 


y T C100; 


V; (Fi, Вв}; O0 (e cok? | cak2 cakz) (010. Ks ky + h.c.); 


{Ra, Πα}; оо 


ст) (c301 C. 


T; {Е5, Вт}; co 


ст) (c30 С. 


( 

У; {Вь, Вт}; оо (cake 
( 
( 


W; (Ha, Ra}; со (csk; + с1) + 


οι + cok? + сзК2 сак.) (o0 Κα Κι + h.c.) ; 


402) ky; 


402) ky; 


m (c201 = C402) ky; 


Accidental degeneracies on high symmetry line 


Δ; {R2}, {Ra}; 
U; {Ro}, {Ra}; 
A; {Ro}, {Ra}; 
{Ro}, {Re}; 
{Ro}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
У; {П2, Re}, (Ra, Rs}; 
У; {Ro}, {R4}; 
5; {Rs}, {Rr}; 


Οι d 


σι 


 с2Ку) + озсзКу C401 ky €505k;; 


F соку) + o3c3ky C401 ky €505k;; 


οι + с2К.) 4 


00 


οι + со.) 4 


CiT cokz) + сзсз +(e 


o3c3kz 4 (елок + h.c.) ; 
cak? + cak?) +03 (csk; + cek? + ст?) + [o4 (aiki + azk?) + h.c.] : 
іта едо + А.с. |; 


o3c3kz 4 ei^" cg Lk + А.с. |; 


со (ει + cok; + 


( 
( 
( 
со (οι + сг. + 
( 
( 
( 
(οι cokz) | 


σο 


cak? + сак?) +03 (csk; + cek? + c7k2) + [o+ (αι κ”. + azk?) + h.c.] + 


Го,о (сі + cokz) + Гз,осзЁ + [ee [(саГ+,о + ics 4,3) К— + А+ (свГ+1 + с7Г+,2)] + һе.) ; 


03C3kz 4 САЯ + h.c.) Я 


00 (οι C2 kz 
со (οι 


C2 k; 


coky) сзсз (kx Ку) C401 kz C502 (ky = kz 


η 


) 
coky) сзсз (kz ky) C401 kz C502 (ky = kz) H 
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202102.00016v1 


Га; {21.1003}, (02.000), 7; Non-Centrosymmetric; with SOC 


Г; Re; C2 
R7; сә 
M; Re; C2 
Вт; сә 
Z; {Rs, Rio}; (с201 — сзо2) kz + cioo; 
(Ro, Ва}; (σι — сз02) kz + οισο; 
Ria; c203kz + 6160; 
А; {Rs, Rio}; (σι — сзо2) kz + cioo; 
(Ho, В}; (c201 — c302) kz + οισο; 
Ria; c203kz + 6160; 
R; {Πς, Re}; (σι — c302) kz + с100; 
{R7, Rs}; (c201 — c302) kz + c100; 
X; Rs; C203ks + c301ky — c402kz + €1003 
U; (Hs, Rz]; оо (соку + ει) + (es01 — c4O2)k;; 


Oika + osky) — c302kz + с100; 


Oika — o3ky) — cg02kz + οισο; 


Oika + osky) — c302kz + с100; 


( 
( 
( 
( 


Oika — o3ky) — cg02kz + οισο; 


5; (Fo, Ris}; оо [62 (kz + ky) + οι] + (ο3σι — C402) kz; 
T; {R2, Rá}; оо (cake + ci) + (e301 — с402) Ez; 


chinaXiv 


Accidental degeneracies on high symmetry line 


А; {R2}, {Ra}; оо 
A; {R2}, {Ва}; оо 
{Ro}, {Re}; оо 
{R2}, {Rs}; оо 
{Ra}, {Re}; оо 
{Ra}, {Rs}; оо 
{Re} {Rs}; оо 
V; {Ro}, {Ra}; оо 
{R2}, {Re}; оо 
{Ro}, {Rs}; оо 
{Ra}, {Ro}; co 
{Ra}, {Rs}; оо 
{Re}, {Rs}; оо 
У; {R2}, {Ra}; оо 
У; {Ro}, {Ва}; оо 
W; {R2}, {Ва}; оо 


οι + coky) + озсзКу + caoi Κα + cso2kz; 

οι + cok; ) + o3c3kz CHAT + h.c.) ; : 

ει + c2k; + esk? + cak?) + оз (csk; + cek? + czk2) + [o+ (on kd. + a2k2) + h.e] ; 

οι + cok;) + o3c3kz e^" co Κ. + h.c. 
ete 


οι + 0262) + o3c3kz C40 К + h.c. 


С cək; | cak? | cak?) | 03 (csk; + cek? + ezk2) + [0+ (αι κ” + azk?) +h.c.] ; 
οι + cok; ) + o3c3kz e" "^ cg Lk. =) 


eit/4 


οι + cokz) + o3c3kz cao+k_ + h.c 


Οι + cokz 4 cak? | cak?) Γσα (csk; + cek? + crk?) + [0+ (ark? + azk?) +h.c] ; 


e" eo. k. + h.c. 


οι + cokz) + сзсз. 
eit/4 


οι + cok; ) + o3c3kz C40 К + h.c. 


су + со, + сзи? 4 cak?) F oa (csk; + cek? + ... + [0+ (aiki + azk?) + h.c.] Н 
οι + 0262) + o3c3kz САЯ + he): : 
са + Coka + соу) + 0303 (Κα + ky) + carike + e502 (ky — Κα}; 


сл + coke) + сзсз + c402ky + csoik;; 


οι + cək; o3c3kz + cA01 ks + C502ky; 
y 
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Га; (2,1003), {C22|440},7; Non-Centrosymmetric; with SOC 


Г; He; со (σι Κα + σα ky) — ασ»: + с100; 
R7; C2 (σι Κα osky) c302kz C100; 
M; (Re, Вт};  ciVo,o + c2 (Va; ks — Го,2Ку) + casa ik; + [oi (kal 4,0 + 1Ё/Г+ 1) + h.c]; 


m 


(Ra, Rio); (σι — c302) kz + C100; 


(Ro, Rii}; (c201 — c302) kz + C100; 
Ria; c203k; + с100; 
А; {Rs, Ва}; оо (ει + cok” + esk2) + (ono К.у: + h.c.) ; 
(Ro, Rio]; оо (οι + cok? cak2) (o0 4 Κα ky kz + h.c.) ; 
{Βι2, В12}; Too (ei + cok? + c3k2) + У (ci Γιος + cio ia ks Ку) + саГо,1 (Rs Е к) : 
В; {Ro, Нә}; с1Го,о + colosk, + D (ci, Li 1ky + cio Váakz); 
X; {Rs, Re}; (c201 + c302)ky + οισο; 
ÍR; Rs}; (c201 + c302)ky + cioo; 
U; {Β5, Вт}; оо (coky + ci) + (c301 — с402) kz; 
У; {R2, Re}; оо (су + cok? + esk2 + сак.) + (aio + kak; + h.c.) ; 
{Ra, Rs}; оо (су + cək2 + esk2 + cak;) + (ono ks ky + h.c.) ; 
5; (Rio, Rie}; оо [ο (ke + ky) + οι] + (c301 — c402) kz; 
У; {Rs, Вт}; 90 (coke + id (c301 — c402) ky; 
T; {85,95}; σο[οι + cake + Po uie cik? | + (0304. + c503) kyk; + h.c.]; 
[Ry Вт}; оо (с + cake + Ушу cik? | + Коло + c503) kyk; + h.c.]; 
W; (Hao, Ra}; (e201 — c402) ky + до (csk; + сї); 


Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; со (οι + су) + oacak; + cai ks + c502kz; 
A; (Rol {R4}; со (ει + с2Ё.) + o3e3kz 4 (e ἐπ coke SE 
{Πο}. {Re}; oo (ει + со. + cak? + са?) + дз (csk; + cok? + ст?) + [σι (αι Κα + oak?) + hic]; 
{R2}, {Rs}; со (сі + cokz) + озсзК. 4 e" eg Κα. + h.c. ; 
{Ra}, {R6}; со (сі + cokz) + озсзК. 4 e^" co Lk. h.c.) ; 
{Ra}, {Rs}; оо (ει + coke + cak? + сак?) + дз (csk; + cek? + стк2) + + [σι (αι κ”. + azk?) the]; 
{Ro}, {Rs}; со (ει + со.) + eacak; 4 САЯ + h.c.) ; 
Vi (Ro, Rs) (Ra Rs}; Tan (c1 + сәЁ„) + T3,0c3kz + [ee laud eo + iesli ИЕ Pos] thc) 
У; {R2}, {R4}; со (сі + Coke + c2ky) + сзсз (Κα + ky) + caoikz + cso2 (ky — Κα}; 


T; (Hs, Rs}, (Rz, Rr}; Гоо (οι + coke) + Гз,осзК» + caVa,okz + csl2 ok; + У, (сё Γιεν + οὐ2Γο,.εΚα); 
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Го; {6151000}, {C2121000}, 7; Non-Centrosymmetric; with SOC 


Г; Ro; сә (Oika + osky) — c302kz + с100; 
Вт; Со (oik, — o3ky) — cao2kz + с100; 
N; (Ra, Ва}; У 4 σι (сьлКь + Cciakz) + coosky + οισο; 
X; Rs; C301 (kz — ky) + сооз (ka + Ку) — сасок. + с100; 
Z; Re; c2 (σι]ος + o3ky) — c302kz + с100; 
Вт; Со (oik, — o3ky) — c302kz + с100; 
Р; Rs; c2 (Gak, + oiky) — cao2kz + с100; 


Accidental degeneracies on high symmetry line 


A; {Ro}, {Ra}; σοί 
{R2}, {R6}; оо ( 
{R2}, {Rs}; σοί 
{Ra}, {Re}; σοί 
{Ва}, {Rs}; оо ( 
{Re}, {Rs}; σοί 

V; {Ro}, {Ra}; σοί 
{R2}, {Re}; оо ( 
{R2}, {Rs}; σοί 

{Ra}, {Ro}; со (c1 + cokz) + cacak; e" "^ cg Lk. + h.c. 

( 
( 
( 
( 
( 
( 
( 
( 
( 


οι + 0262) + o3c3kz (ete nk + he): 


σι cək; | cak? | cak?) | 03 (csk; + cek? + c; k2) + + [0+ (aiki + azk?) + h.c.] B 
οι + cokz) + o3c3kz e cg. κ. + h. P 


οι + cokz) + o3c3kz еїт/4 


cao4k_ + h.c 
Οι + cok, 4 cak? | m) Foa (csk; + cek? + erk2) + + [0+ (олЕ%. + azk?) + h.c.] ы 
οι + cokz) + o3c3kz e" cg Lk. + h.c. | 


σι cokz) сзсз еїт/4 


C40 4k... + h.c. 


су + со, + сзи? 4 cak?) F oa (csk; + cek? + стк2) + + [0+ (aiki + azk?) + h.c.] ; 
eit/4 


οι + cokz) + o3c3kz сас К + h.c. 


{Ra}, {Rs}; оо 
{Re}, {В}; co 
W; {R2}, {R4}; оо 
У; {R2}, {Ra}; оо 
Е; {Ro}, {Ra}; оо 
{R2}, {Ва}; co 
A; {R2}, {R4}; оо 
U; {R2}, {R4}; со 
У; {Ro}, {Ва}; оо 


οι + ους, 4 cak? j cak?) + сз (csk; + cek? + йй + [0+ (αι k3 + azk?) + h.c.] Я 
O3Cakz CHAT + h.c. ji 


o3c3kz + слот (kx + ky) + cso2 (ky — ke); 


) 
) 
οι + cokx) + o3c3ke2 + cao2ky + ο5σι Κα; 
) 
) 


o3cgkx + саб2Ку + c501kz; 


озсзКу і ae σι (οι ια + Ci,2kz) ; 

οι + cok, + coky) + 0303 (Κα + ky) + сло. + e502 (ky — Κα); 
οι + cok, + coky) + 0303 (k; + ky) + caGik; + οσο (ky — Κα); 
οι + cok, — coky) + 0303 (Κα — ky) + c401 (ke + ky) + с502К.; 


SG 98 


Ty; (CLl213) (024103 3), T; Non-Centrosymmetric; with SOC 


Г; Re; со (G1ks + o3ky) — c302kz + с100; 
Вт; Со (oik, — o3ky) — cao2kz + с100; 
N; (Rs, Ва}; У 0% (сіл + Ci2k;) + сооз + cico; 
X; Rs; сзо1 (kz — ky) + сооз (ka + Ку) — сасок. + с100; 
Z; Re; сә (σι [κα + osky) — c302kz + с100; 
Вт; сә (oik, — o3ky) — cao2kz + с100; 


Р; (Fa, Ва}; У σι (ока + ciake) + сасз (k2 — К?) + со (ει + cok? + cak?) ; 
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Accidental degeneracies on high symmetry line 


А; (hoy {Ва}; σοί 
{R2}, (Re); σοί 
{R2}, {Rs}; σαί 
{Ra}; {Re}; σοί 
{Ra}, {Rs}; σοί 
{Re}, {Rs}; σοί 

У; {Rio}, {R12}; σοί 
{Rio}, {Ria}; σοί 
{Rio} {Ris}; σοί 

{Riz}, {Ris}; со (c1 + cokz) + озсзК» e" / ^e gk. + hic. 

( 
( 
( 
( 
( 
( 
( 
( 
( 


с cokz) + сзсз: (e ea ah + he): ; 
οι + cok; + cak? + cak2) +03 (csk; + cek? + e7k2) + + [o+ (αι k3 + azk?) + h.c.] : 
οι + с2К.) + o3c3kz eI cg k. + h. 3 


с cokz) + o3cakz e cg Lk. + h.c 


су + со. + cak? + сак?) + σα (csk; + cek? + ezk2) + [o+ (αι ki + azk?) + h.c.] ; 
с cokz) + сзсз: e cg Lk. +h. 3 


εἴπ/βεισι]. + hic 


ει + сок.) + озсзЁ„ 


οι + cok; + cak? + са k2) +03 (csk; + cek? + crk?) + + [o+ (αι 3. + azk?) + h.c.] 3 


eI cg. k 4 h.c. 


ς cok; сзсз 


{R12}, {R16}; co 
{Ris}, {Ris}; co 
И’; {R2}, {R4}; оо 


οι + cok; + сзи? + са k2) + дз (csk; + cek? + S + [o+ (αι κ”. + oak?) + h.c.] ; 
с cok; o3c3kz CHAT + E : 


с cokz 


o3c3kz C401 (kx + Ку) + C502 (ky — К») ; 


сзсз + c402ky + csoik;; 


У; {R2}, {R4}; оо 
Е; {R2}, {R4}; оо 
Q; {Rs},{R7}; оо 
A; {R2}, {R4}; оо 
U; {Rs}, {Rr}; оо 
У; (Roy {В4}; оо 


с coke 


C coke o3c3ky C402 ky C501 Ez; 


) 
) 
) 
с coky) + озсзКу + —4 Gi (Ci 1k; + ci,2kz) 

οι + coke + coky) + озсз (ka + ky) + caoik; + сто (Ку — Κα); 
οι + coke + coky) + озсз (ka + ky) + εἰσι; + сто (ky — Κα); 


С coke coky) сзсз (Κα -- ky) + слот (kz + ky) + C502k;; 


SG 99 


chinaXiv 


Га; (C,/0001, {0,1000}, 7; Non-Centrosymmetric; with SOC 


Г; Πο; c2 (01ks + osk,) + с100; 
Вт; со (σι κα — osky) + cico; 
М; Rs; сә (oik; + o3ky) + cico; 
Вт; 09 (oik; = o3ky) + C100; 
Zi Πο; сә (σι Κα + o3ky) + с100; 
R7; C2 (oik; = osky) + С100; 
A; Rs; ο) (oik; + o3ky) + οισο; 
Вт; C2 (oik; m osky) + С100; 
R; Rs; C201 kg c303ky C100; 
X; Rs; C201 kg C303 ky C100; 


Л; Re; oo (csk; + ει) + сә (oik; + 03ky) ; 
Вт; со (c3kz + σι) + c2 (σι Κα — o3ky) ; 
Vi Re; оо (csk; + οι) + сә (σι Κα + osky); 
Вт; со (csk; + σι) + c2 (σι Κα — o3ky) ; 
W; Rs; oo (cakz + οι) + ὠσικα + c303ky; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {Ra}; до (ει + coky) + o3caky + cai Κα; 
U; {R2}, {Га}; оо (су + coky) + озсзКу + εἰσι ka; 
A; {85}, (Rz) ; Too (сок: + ci) + Va,ocakz + (саГол + с5Гз,1) k; + (саГз,з + с5Го,з) ky + [αι (kel 4,0 — thy o) 4 
V; {Re}, {Rr}; Гоо (cokz + ci) + T'a,ocak; + (caVo,1 + с5Гз,1) Κα + (с4Гз,з + с5Го,з) ky + [oi (Kal 4,0 — ikyT 2) + 


У; {R2}, {R4}; оо 
S; {А2}, {Ва}; оо 
Y; {Ro}, {Ra}; оо 
T; (Ha) {Ва}; co 


SG 100 


- h.c]; 


(οι + с2К» + coky) + сзсз (Κα + ky) + c402 (ky — Κα}; 
(οι + eaks + coky) + сзсз (Κα + ky) + c402 (ky — Κα}; 
(οι + cokz) + сзсз + cao2ky; 
(οι + cokz) + озсзК» + c402ky; 


- h.c.]; 


Га; {611000}, {oy |2 40}, 7; Non-Centrosymmetric; with SOC 


Г; Re; 
Вт; 
М; (Re, Вт}; 
Z; Re; 
Вт; 
А; (Re, ΕΤ}; 
R; {Rs, Re}; 
{ Rr, Rs}; 
X; {Rs, Re}; 
{ Rr, Rs}; 
A; Re; 
В, 
V; Πο; 
В, 


сә (σικα + o3ky) + с100; 


C2 (σι ks == o3ky) + C100; 
с\Го,о + сә (To,2 E, + T's, Ey) + css ok; + [αι (kyr — ik; T) + h.c]; 


Со (σι ἴα + o3ky) + с100; 


c2 (сп. — o3ky) + с100; 


с1Го,о + c2 (Го,2 + Гз,зКу) + cala ok, + [oi (КуГ+0 — ikr 41) + hic]; 


(c201 = C402) ky 


(c201 — C402) Ку 


(c201 == C402) ky 


(c201 = C402) Ку 


c303kz + с100; 
c303kz + с100; 
c303kz + с100; 
c303kz + с100; 


oo (e3kz + σι) + сә (σι κα + o3ky) ; 


со (сз: + οι) + c2 (σι Κα — озу); 


oo (cakz + οι) + сә (02К» + osky); 


У; {Π5, Вт}; до (coke + ci) + (ca01 — οσο) Ку + caoskz; 
T; {Вь, Вт}; оо (coke + οι) + (c301 — C502) ky + cac3k;; 


( 
( 
oo (cakz + σι) + сә (asks — σαξῳ); 
( 
( 
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Accidental degeneracies on high symmetry line 


А; {Ro}, {Ra}; 
; {Ro}, {Ra}; 
{Ro}, {R7}; 

; {Re}, {Rr}; 
У; {R2}, {Ra}; 
5; {Ro}, {Ra}; 
И’; {Rs}, {Reo} ; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{R7}, {Rs}; 


SPRS 


C401 Κα; 


C401 Κα; 


Гз,осзк: + (cao + с5Гз,1) kç + (саГз,з 


Гз‚осзК. + (саГо,2 + c5Ta,2) Κα + (саГз,з 


coky) + сзсз (k; + ky) + cao2 (ky — ke); 
caky) + озсз (ka + ky) + cae (ky — Κα); 


со (c1 + с2Ки) + озсзКу 
со (ει + ον) + o3c3ky 
Гоо (c2kz + οι) 

T'o,o (cokz + οι) 

со (ει + Coke 

со (ει + coke 

со (σι + c2k;) + o3c3kz 
со (ει + с2К.) + o3c3kz 
со (ει + с2К.) + cscsk;; 
со (ει + cokz) + oscsk;; 
со (ει + с2К.) + eacakz 
со (ει + c2k;) + o3c3kz 


(слот + c502) kz; 
(слот + C502) ky; 


(cao1 + οσο) ky; 


(слот + €502) Κα; 


с5Го,з) ky 4 


- [αι (Kal 4,0 — iE T, 


с5Го,з) ky 4 


-,2) - 


- h.c]; 


+ [αι (kyr +4,0 — ik; T4 


1) = 


+ h.c; 
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12. SG 101-110 


1138 


Га; (1,1003), {0,1002 }, 7; Non-Centrosymmetric; with SOC 


Г; Re; ο 


( 
(oik, — osky) + οισο; 
( 


ky) + cioo; 


ky) + cioo; 


Вт; Со (σι Κα — osky) + οισο; 


Zi (He, Rz]; οιΓοιο 4 
А; (Ho, Rz); cilood 
; {Во, Ro}; οι οι d 


Е сә (Го,2К» + Гз,зКи) 4 
Е c2 (Го,2К» + Гз,зКи) 4 
F τ. (cii 2ks + Ci, o'i ky + Cisl i,okz) н 


R 
X; Hy; C201 Κα + c303k, + с100; 


U; {R2, Ra}; co 
A 


(c3ky T cı) + (ο2σι = C502) kz + οσα ες; 


; Re; C2 (σι Κα + o3ky) + со (cskz + с); 
Вт; со (cik, — o3ky) + со (csk; + ει); 

V; Re; c2 (σι Κα + o3ky) + co (eskz + οι); 
Вт; co (cik; — o3ky) + со (csk; + ει); 


(c2k; + ci) + (e301 — C502) Ку + c403kz; 


W; Hs; C201 ks + сзозКу + со (сак: + c1) ; 


г сзГз,оК= F [oa (kyr o m ikl 4,1) = h.c.] ; 
г сзГз,оК= е [αι (ЕГ o = К.Г) T h.c.] ; 


Accidental degeneracies on high symmetry line 


A; {R2}, (Ra); 
A; {Re}, {Rr}; 
У; {R6}, {R7}; 
У; {R2}, {R4}; 
5; {Ro}, {Ra}; 
У; {Ro}, {Ra}; 


oo (σι + Coky) + сзсз + cami Κα; 
Го,о (cakz + ει) + Гз,осзк + (cal 0,1 


Го,о (c2k; 4 


- c1) + V3 0ce3kz + (cal 0,1 


c50'3,1) ke + (саГз,з + 


00 (οι cok, 4 coky) σας (Κα + ky) + c402 (Ky — Κα) Е 
σο (οι соЁх 4 coky) сзсз (k; + ky) + C402 (ky — Κα) н 


со (οι + coke) + озсзКа + c402ky; 


C51 3,1) Κα + (саГз,з + с5Го,з) ky + [αι (Kol 4,0 — ik T 4,2) 4 


Е ©5Го,з) Ку =? 


- h.c.]; 


r [αι (ksr +,0 — iky 4.2) EU 


t h.c]; 
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Га; (02,1003). {o,|444}, 7; Non-Centrosymmetric; with SOC 


Г; 


M: 


1 


(is, Вт}; 


c2 (σι Κα + osky) + οισο; 


C2 (oike = osky) T C100; 


с1Го,о + сә (Vo,2k; 
с1Го,о + сә (ΓορΚα 


C2 (csk; = oiky) + C100; 


c2 (Gaks + oiky) + с100; 


C201 — C402) Κα + cg03kz + οισο; 


C201 — C402) Κα + cg303kz + 0100; 


C201 — C402 ky 


c303kz C100; 


ge os өы шй, 


C201 — C402 


со (caky + C1 


) 
) ky 
) 
) 


00 c3kz C1 


σο 


σο 


cakz + c1) + с2 


( 
( 
со (cakz + οι) + c2 (o2k, + osky); 
( 
( 


cac3k; C100; 


+ (e201 — 6502) ks + cacsk;; 


ο) (σι Κα + osky); 


csk; + Οι) + c2 (02К, — osky); 


со (с2К» + c1) + (e301 — οσο) ky + cacak;; 


+ Гз,зКу) + ΕΡΓΑ ok; + [a1 (kyr +0 = ikl a) + h.c.] B 
+13,3ky) + сзГз,оЁ + [αι (КуГ+о — ik; 4,1) + h.c]; 


Accidental degeneracies on high symmetry line 


= 3 = wa 


{Ro}, {Rs}; 
{А7}, {Rs}; 


{R2}, {R4}; со (οι + coky) + сзсз, + εἰσι Κα; 
{Ro}, {R7}; Гоо (c2kz + ci) + Гз,осзЁ + (слГо + свГз,1) k; + (саГз,з 
{Re}, {R7}; Гоо (coke + ει) + Гз,осзА + (саГо,2 + c513,2) k; + (саГз,з 
{R2}, {Ra}; со (ει + coke + coky) + 0303 (Κα + ky) + c402 (ky — Κα}; 
{R2}, {Ra}; со (су + coke + coky) + 0303 (Κα + ky) + c402 (ky — Κα}; 
{Rs}, {R7}; оо (ει + coke) + озсзКа + cao2ky; 
{Rs}, {Re}; оо (су + с2К.) + cscsk; + (cami + ο5σ») Κα; 
{Rs}, {R7}; оо (ει + с2К.) + озсзКа + (cao + C502) ky; 
{Rs}, {Rs}; до (οι + cək;) + escakz; 
{Πο}, {R7}; со (οι + с2К.) + озсзЁь; 

oo ( ) 

oo ( ) 


ο (C1 C2 k; 


O3Cakz (cao1 + cso2) ky; 


ο (C1 C2 k; 


o3c3kz + (слот + сѕо2) kx; 


, 


η 


с5Го,з) ky + [oi (Κο 6 — ik 2) 4 


+ А.с]; 


с5Го,з) Ку ES [oa (kyr o = К.Г) 2 


- h.c; 
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Га; {21.1000}, {o,|004}, 7; Non-Centrosymmetric; with SOC 


Г; Re; c2 (σι Κα + osky) + οισο; 
Ву; Со (σι Κα — osky) + οισο; 
М; Re; c2 (σι Κα + o3ky) + οισο; 
Вт; Со (σι Κα — osky) + οισο; 
Z; {Вв, Re}; саГоо + У, {ол [Гал (ke — ky) + Гьз (ks + ky)] + cio Took) ; 
(Rz, Rz); οι Гоо + > 9 (ci [Гал (Κα — ky) — Гуз (Kx + ky)] + cio оК}; 
A; {Π0, Re}; οι Γοι + τος [cia [Di (k; — ky) + Гуз (k; + ky)) + cio iokz) ; 
{Rr, Вт}; eoo РУ, {сёл [i (ke — ky) — Pis (ke + ky)] + cia l'iokz) ; 
R; {Во, Ro}; c1T 0,0 ЬУ, (ciri 2ke + οὐ2Γο1ἴῳ + сьзГьоЁ») ; 
X; Rs; C201 ks + c303k, + с100; 
U; {R2, Ra}; оо (csk; + ci) + (с201 — cso2) Κα + caGak;; 
A; Re; со (cakz + οι) + сә (oike + osky); 
Вт; со (csk; + ει) + c2 (σι Κα — o3ky) ; 
У; Re; со (сзЕ + οι) + сә (σι Κα + o3ky) ; 
Вт; со (csk; + οι) + сә (σι Κα — o3ky) ; 
5; (R>, Ra}; [οι + сә (kz + ky)] оо + (c301 — c502) (ks — ky) + c403kz; 
T; {R2, Ra}; до (coke + ει) + (ο3σι — C502) ky + cacakz; 
W; Rs; со (cokz + c1) + сзо1 ks + c403ky; 


Accidental degeneracies on high symmetry line 


A; {R2} ; {Ra} ; 00 (οι + coky) + озсзКу + c401 Κα; 


А; {Re} E {R7} ; Too (c2kz 1 
V; {Re} E {Rr} ; Too (c2kz m 


- οι) + E3,ocsk; 
- οι) + Гз,осзК- 


(слГо,1 


(саГо,1 


с5ьГз,1) ke + (саГз,з 4 
с5ьГз,1) Ка + (саГз,з 4 


У; {Ro}, {R4}; оо (οι + coke + coky) + сзсз (k; + ky) + cao2 (ky — Κα}; 


У; {Ro}, {R4}; оо (а 


сока) | 


сзсз» U C402Kky; 


ΓΞ ©5Го,з) Ку = 
E csT'o,3) ky - 


r [αι (keV +,0 — ikyT 4,2) = 


- А.с.) ; 


г [αι (kr +,0 = ikyT 4.2) Я 


- А.с.) ; 
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Га; (02,1000), {o,|444},7; Non-Centrosymmetric; with SOC 


Г; Re; C2 (σι Κα + osky) + с100; 


Вт; c2 (σι Κα — osky) + οισο; 
М; (Re, Rz); с1Го,о + c2 (Го,2Кь +T3,3ky) + сзГз,оК + [αι (kyl 4,0 — Га) + h.c]; 
2; {Re, Re}; Гоо + Dims {ел [Vo (he — ky) + Гез (ke + ky)] + οὐαΓοοκε}; 
{ Вт, Вт}; аГоо + E {ел [Гл (kz — ky) — Газ (Κα + ky)] «ον оК}; 
A; (Ho, Вт}; eil'oo + c2 [Ῥορ (Κα — ky) + Гз,з (Κα + ky)] + сзГзоК» + {αι [(Κα + ky) Гао — i (he — ky) P1] + h.c} ; 
R; {Rs, Re}; (c201 — с402) ke + c303kz + οισο; 
(Rz, Πε}; (c201 — с402) К» + c303kz + с100; 
X; (Hs, Re}; (e201 — с402 


c303kz + C100; 


) ky 
{R7, Rs}; (c201 = C402) Ку + c303kz + с100; 
U; {52, Ra}; σο (сзКу Tr οι) + (c201 = 6502) kz + C403k;; 
) 


A; Re; со (csk; + ει) + сә (σι ks + o3ky) ; 
Rr; со (сз: + οι) + c2 (σι Κα — озу); 
V; Re; со (c3kz + σι) — c2 (cake + o3ky) ; 
Rr; oo (cakz + c1) + сә (σαΪα — озу); 
5; {R2, Ra}; [οι + co (ke + ky)] со + (e301 — cso2) (ke — ky) + οισαε»; 
Y; (Hs, Вт}; oo (coke + οι) + (c301 — cso2) ky + c403kz; 
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Accidental degeneracies on high symmetry line 


A; {Ro}, {Ra}; со (ει + coky) + озсзКу + εἰσι ka; 
А; {56}, {R7}; Го, (c2kz + су) + Гз,осзК» + (саГо,1 + с5Гз,1) ka + (саГз,з + с5Го,з) ky + [αι (Kel 4,0 — ik E42) + h.c]; 
У; {Re}, {Rr}; Гоо (c2kz + ci) + Гз,осзК» + (саГо,2 + сьГз,2) ka + (саГз,з + с5Го,з) Ку + [αι (ky 4,0 — КГ) + h.c]; 
У; {Ro}, {Ra}; σο (су + coke + caky) + озсз (kx + ky) + εισο (ky — ke); 
T; {Rs}, {В}; σο (οι + coke) + σασαώα + οισοώῳ; 
W; (Rs), (Re) ; до (ει + cokz) + озсзК» + (εισι + οσο) ka; 

{Rs}, {R7}; оо (су + cokz) + cacak; + (слот + C502) ky; 

{Rs}, {Rs}; оо (су + с2К.) + озсзЁ„; 

{Re}, {R7}; оо (οι + cək;) + озсзК.; 

{Re}, {Rs}; со (сі + cokz) + озсзК. + (слот + C502) ky; 

{R7}, {Rs}; оо (су + cakz) + озсзК» + (саст + сѕоз) ks; 
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Га; (2,1003), {0,000}, 7; Non-Centrosymmetric; with SOC 


L; Re; C2 


osky) + C100; 


( 
(oik, — osky) + οισο; 
( 


osky) + C100; 


Rr; c2 (o1ke — osky) + с100; 
Z; {Re, Ет}; с1Го,о + сә [Го,2 (Κα — ky) + Гз,з (kz + Κυ)] + сзГз,оК. + {αι [(ka + ky) Го — à (ke — ky) Τα] + hc}; 
A; (He, Rr}; eio, + сә [Го,2 (Κα — ky) + Гз,з (ke + ky)] + сзГз,оК» + {αι [(Κα + ky) 4,0 — i (ke — ky) Pea] + he] ; 
R; Rs; σι] + c303ky + εισο; 
X; Rs; ασια + сзозКу + с100; 
A; Re; 02 (σι Κα + osky) + до (c3kz + су); 
Rr; c2 (σιΚα — osky) + со (c3kz + су); 
V; Rs; со (o1k + o3ky) + со (сзК. + σι); 
Rr; c2 (c1ks — o3ky) + со (сзК. + c1); 
S; {Π2, Ra}; [οι + сә (ks + ky)] со + (c301 — €502) (ke — ky) + caozke; 
W; Rs; сас + c303ky + со (сак: + сї); 
Accidental degeneracies on high symmetry line 
A; {Ro}, {Ra}; oo (су + coky) + сзсз + cani Κα; 
U; {Ro}, {Ra}; oo (c1 + coky) + сзсз + caca ks; 
A; {R6}, {R7}; Tay (cake + с) + Газе + (eal on eso) kz + (c4l3,3 eso) Ку + [on То а + h.c]; 
V; (Re) , (Rz) ; Гоо (coke + ει) + Гз‚осзК» + (саГо,л + с5Гз,1) ke + (саГз,з + с5Го,з) ky + [oa (Kel 4,0 — ikyE 4,2) + h.c]; 
У; {R2}, (R4) ; oo (су + coke + coky) + 0303 (ks + ky) + cao2 (ky — kx); 
У; (Ho) , (Ra) ; σο (су + coke) + озсзК» + ca02ky; 
T; {R2}, {Ra}; co (су + cək;) + сзсз. + c402 ky; 
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Га; {ΟΕ|001}, {oy|4 


Г; Re; 
Rz; 
М; (Re, Rz) 
2; (He, Вт} 
А; (Re, Πο} 
{Rr, Rr} 
R; 185, Re} 
Lir, Ha] 
X; (Hs, Re} 
{R7, Rs} 
A; Ho; 
Вт; 
У; Re; 
Вт; 
5; (Ro, Ra}; о 
У; {Rs, Ет}; в 
T; {Rs, Rr}; σ 


C2 (σι Къ + osky) 


C2 (oike = osky) 


5 (c201 = C402) k; 
H (c201 = C402) ky 
š (c201 = C402) Ку 


3 (c201 >= C402) Ку 


со (cakz + οι) 
со (cakz + οι) 
со (cakz + οι) 
со (cakz + c1) 

оо [ει + сә (Κα + 
со (coke + οι) + 
о (ορ Κα + σι) + 


50}, 7; Non-Centrosymmetric; with SOC 


T C100; 


T C100; 


; с1Го,о + c2 (T'o,2k; + Гз,зКу) + csl'a ok; + [αι (kyl 4,0 — tk D) + hc]; 
; саГо,о + c2 [Го,2 
; аГоо + >>, (ci [Dia (k 
; Ccilo,o + = Ар) (cii [Гл (Κα — ky) — Газ 


(Κα — ky) + Гз,з (Ke + ky)] + сзГз,оК= + {αι [(Κα + ky) Го — i (kz — ky) Για] + №.с.}; 


x — ky) + Via (ke + ky)] + cioT'iokz) ; 

(Κα + ky)] + cioTiokz) ; 
c303kz + с100; 
c303kz + с100; 
c303kz + с100; 
C303kz + с100; 


2(σικα + озКи); 
c2 (σι Κα — osky); 
c2 (осоЕ + osky); 
( osky); 
ky)] + (c301 — c502) (ks — ky) + c403kz; 


(c301 — c502) ky + c403kz; 


C2 o2ke = 


(c301 — C502) ky + c403kz; 


Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; оо (с + c2ky) + ©зсзЁу + сдо1 Κα; 
U; {Ro}, {Ra}; до (ci + coky) + озсзКу + εἰσι κα; 
А; {Ro}, {Rr}; Гоо (сок + ci) + Гз,осзК. + (саГо,1 + csl'a 1) k; + (с4Гз,з + с5Го,з) ky + [oi (kso — ГА) + h.c]; 
V; (Re), (Rz) ; Гоо (coke + οι) + ГзосзЁ» + (с4Го,2 + с5Гз,2) Κα + (слГз,з + сьГо,з) ky + [αι (kyu o — ik; T 4,1) + h.c]; 
У; {R2}, {Ra}; до (ci + coke + coky) + сзсз (ke + ky) + c402 (ky — Κα) 
W; (Rs) , (Re) ; оо (ει + cokz) + oacsk;, + (слот + cso2) Κα; 

{Rs}, {R7}; оо (ει + с2К.) + ©зсзЁ + (cao + cso2) ky; 

{55}, {Rs}; со (сл + ekz) + cscsk;; 

{Re} , {R7}; со (ει + с2К.) + cscak;; 

{Re}, {Rs}; оо (οι + ο.) + oscsk; + (cami + 6502) ky; 

{R7}, {Rs}; оо (сі + cokz) + cacak; + (слот + сѕо2) kx; 
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Го; {C} 1000}, {1000}, 7; Non-Centrosymmetric; with SOC 


Re; 


osky) 
— озу) 4 


C2 (σι ks 


C2 (σι ks 


C100; 


F C100; 


оз (coke + cakz) + (сз01 — C502) Ку + с100; 


C301 (Κα + ky) + C203 (kz = ky) + с100; 


osky) 


сә [σι (Κα + ky) + 


C100; 


F C100; 


оз (kx — Κυ)] + 100; 


со (cakz + σι); 


Fco (c3kz + c1); 


c2 (oik, + osky) 
сә (σι Κα — o3ky) - 
сә (σι "κα + o3ky) 
сә (σι Κα — o3ky) 4 


301 (Къ + ky) + c203 (Κα — ky) + со (сак: + ει); 


( 
со (cakz + ει); 
( 


- oo (c3kz + с1); 


Accidental degeneracies оп high symmetry line 


A; (Ro) , (Rz) ; Гоо (сок. + ει) + Гз,осзЁ» 
V; {Re} А {Rr} ; Гоо (cok; =F οι) + Ts ocakz 


X; {Ro}, {Ва}; σο (οι + οσα) + озсзКа 
Е; {R2}, {Ва}; со (су + с2ЁК») + озсзКа 
A; {R2}, {Ва}; до (ci + сок + соку) + дз 
О; (Ha) , {R4}; оо (οι + coke + coky) + оз 
У; {Ro}, {Ra}; oo (ci + coke — coky) + σα 
SG 108 


(с4Го,1 


(са Го, 1 
cad2ky; 
C402Kky; 


C3 (Κα + 


C3 (Κα — 


ky) + c402 (ky — kz); 
сз (ka + ky) + c402 (ky — Ка); 
ky) + c401 (Κα + ky); 


с5Гз,1) k, + (cal's3 + csTo,3) ky + [αι (keV +,0 = iky 2) + h.c.] ; 
с5Гз,1) kz + (саГз,з + ©5Го,з) Ку + [αι (kr +,0 — ikyT 2) + h.c.] А 


Го; (C1,000), {0,12 20}, 7; Non-Centrosymmetric; with SOC 


Г; 


N; 


W; 


Q; {R2, Ro}; co (cok; + 


Re; 
Вт; 
{Rs, Rs}; 
{R7, В}; 


Rr; 


Rr; 
Rs; 


€2 (σι Κα + σεν) + εισο; 


сә (σι]ω — o3ky) + с100; 
C100 + x. (ciaks + CG¿2k;); 
C100 + pum (cike + ci,2kz) ; 
0301 (Κα + ky) + οσα (kx — ky) + οισο; 


C2 (σι ks o3ky) 


C100; 


Со (σι Κα — osky) + οισο; 
с1Го,о + (с2Го,з + сзГз,з) (k; — ky) — (с2Го,1 — сзГз,1) (ke + ky) 
+сдГз,ок: + [aT +4,1 (k; + ky) + onus (ke — ky) + ok; Го + h.c]; 


C2 (σι ks o3ky) 
C2 (cik, o3ky) 
C2 (σι ks 


€301 (kx + ky) + c203 (Κα — ky) + oo (сак: + ει); 
Ье) + m (cii ks + ciakz); 


Γ οι) 
C2 (σι ks — osky) + 00 c3kz = с\); 
Е οι) 


Ci); 


Ci); 


— osky) + 00 Ccak; T οι); 
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Accidental degeneracies on high symmetry line 


A; {Re}, {R7}; Гоо 
У; {Re}, {R7}; Гоо 
У; (Roy {R4}; σοί 
Е; {Ra}, {Ra}; oo ( 
A; {R2}, {R4}; до (οι + cokn + соку) + сзсз (Κα + ky) + c402 (ky — ks); 
( 
( 


сок. + c1) + Гз,осзКа + (caTo,1 + с5Гз,1) Κα + 
сок. + c1) + Гз,осзКа + (с4Го,л + с5Гз,1) Κα + 


(саГз,з EE csTo,3) ky же. [αι (ksr +,0 = ikyT 2) =P h.c.] ; 
(саГз,з ale ©5Го,з) Ку + [αι (ΚαΓ-,ο = iky 4.2) T h.c.] 3 


σι ορ Κα) 03Ca ky C4A02Kky; 


C1 ορ Κα) 03Ca ky C402 Ку; 


U; {Ro}, {Ва}; σο (ει соЁх 4 coky) сзсз (ke +k у) + с402 (ky — Κα); 
Y; {R2}, {R4}; оо — ky) + саса (Ke + Ку); 


σι coke coky) сзсз (Κα — 
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Г; {C413 14}, {01000}, 7; Non-Centrosymmetric; with SOC 
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I; Hs; c2 (σι Κα + o3ky) + οισο; 
Вт; c2 (σι Κα — osky) + οισο; 
Ni (Ro, Ra}; оз (coke + cakz) + (сзо1 — c502) Ку + с100; 
X; (Rs, Re}; (c201 — εισ») (Κε + ky) + c303k2 + с100; 
{R7, Ез}; (σι — ο1σο) (ka + ky) + c303kz + с1со; 
Z; (Re, Rz); Гоо + сә [Го,2 (Κα — ky) + Гз»з (ke + ky)] + сзГз,оК + {αι [κα + ky) Го — d (kx — ky) T 4,1] + hc}; 
Р; (Ras, Ris}; οσα. + с100; 
A; Re; c2 (т1Ё® + osky) + co (cakz + ει); 
Ву; c2 (σι Κα — osky) + об (cakz + ει); 
У; Re; c2 [(σ1 + оз) ke + (оз — 02) ky] + со (csk; + ει); 
Вт; c2 | 


U; {R2, Ra}; [а + ο (Κα + ky)| оо + (c301 — cso2 
У; (Hs, Ат}; [ci + сә (Κα — ky)] до + (c301 — c502 


у) + c403kz; 


( 

(оз σὰ) Κα (сә | сз) ky] 00 (c3kz +c); 
) 
) (kz + ky) + c403kz; 


Accidental degeneracies on high symmetry line 


А; {Re}, {Rr}; Гоо (сок. + ei 


) 
V; {Re}, {R7}; Гоо (ск + οι) + T'a,ocsk; + (саГо,2 + сьГз,2) (k; — ky) + (саГз,з + с5Го,з) (k; + ky) + 
k 


[®1Г+,о (ke 

W; {Rs}, {Re}; оо (су + cək; 

Uis) {R7}; σοί cok; 
{Rs}, {Ав}; σοί 
{Re}, {R7}; σοί 
{Re}, {Rs}; σοί 

{R7}, {Rs}; оо (су + cokz 
( 
( 
( 


v) — ¿oli (kx — ky) + h.c.]; 


o3c3kz (cao1 | 6502) (kz == ky) В 


сзсз, + (сас + с502) (ke + Ку); 


οι + cək; 


o3¢3kz; 


C1 cok, o3c3kz (cao1 | C502) (kz + ky) > 


O3Cakz (cao1 + C502) (Ka = ky) ; 


οι + coke 


У; {Πο}, {Πα}: оо 
Е; (Raj, {14}: оо 
A; {Πο}, {Ва}; оо 


+ 
) 
) 
) 
οι + cokz) + o3c3kz; 
) 
) 
) 03€3 ks | Cc402ky; 
) 


οι + coke 


сзсз | ca02ky; 


σι T ck; + coky) + сзсз (kx + Ку) + C402 (ky = kz) ; 


Isocsk; + (caVo,1 + с5Гз,1) k; + (саГз,з + с5Го,з) ky + [oi (Kal 4,0 — ik 2) + h.c]; 
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Гу; {СЕ 811}, {oy|4 40}, 7; Non-Centrosymmetric; with SOC 


Г; Re; C2 (oik, + o3ky) + с100; 


Вт; c2 (σι ἴα — o3ky) + с100; 
N; {Rs, Rs}; соо + У, (Cia ks + ci 2kz); 
{R7, R7}; соо + τα (cike + ci,2kz) ; 
X; (Hs, Ro); (сос — ca02) (Κα + ky) + c303kz + εισο; 
{R7, Πε}; (c201 — с402) (Κα + ky) + c303kz + с100; 
Z; {Е6, Вт}; Гоо + c2 [Го,2 (Κα — Ку) + Γ3,3 (Κα + ky)] + сзГз,оК + {αι [(Κε + Ку) Го — i (ke — ky) Гуа] + h.c.Y; 
P; (Fas, Ria}; cooskz + с100; 


{Riz, Riz}; (es01 — с402 + сооз) k; + с100; 


{Ris, Ris}; (сзо1 — c402 + сооз) k; + с100; 


Л; He; c2 (e1ks + озу) + со (csk; + ει); 
Вт; c2 (σι Κα — o3ky) + со (сзЕ + c1); 

У; Πο; сә [(02 + оз) ka + (оз — 02) Ку] + со (сзК» + ει); 
Rr; со [ίσα — σὰ) Κα + (σα + оз) ky] + co (csk; + c1); 


Q; {R2, Во}; (οι + coky) Go + bm (cii Ks + C¿2k;) ; 
U; (Ho, Ra}; [ει + сә (k; + ky)| оо + (сзо1 — cso2) (Κα — ky) + cacsk;; 
У; (Rs, Rr}; [οι + сә (kz — ky)] со + (C301 — C502) (Κα + ky) + саозЁь; 
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Accidental degeneracies on high symmetry line 


Л; (Ho) {R7}; Γο (cokz + ει) + Taocsk; + (с4Го,1 + с5Гз,1) К» + (саГз,з + сьГо,з) ky + [αι (Kal 4,0 — ikyD4,2) + hic]; 


) 
V; {Re}, {Rr}; Гоо (ск + ci) + Гз,осзК» + (caVo,2 + e5Ta,2) (kz — Ку) + (с4Гз,з + с5Го,з) (Κα + Ку) + 
[αι ο (kz ky) = αι Γι (k, as; Ку) + h.c.] H 


W; (R51 {Πο}; со (οι + cək; 
{Rs}, {R7}; co 
{Rs}, {Rs}; co 
{Re}, {R7}; оо 
{Re}, {Rs}; co 
{R7}, {Rs}; co 

У; {R2}, {Ва}; оо 

F; {R2}, {Ва}; оо 

A; {R2}, {Ва}; оо 


03C3kz (οισι | 6502) (k; = ky) ; 


o3cgkz + (слот + C502) (Κα + ky); 


су + cok; 


€1 + cok; 


o3c3kz; 


σι cok; 03C3k; (οισι | 6502) (К. + ky) ; 


Gac3k; + (C401 + 6502) (Κα — ky); 


су + cok; 


οι + coke 


+ 
) 
) 
) 
σι cok; ) O3Cak;; 
) 
) 
) 03C3 ks | cad2ky; 
) 


οι + coke 


οι + coke + coky) + озсз (ka + ky) + c402 (ky — Κα}; 


o3c3ke + C402ky; 
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13. SG 111-120 


Га; {53,1000}, (C2,|000), 7; Non-Centrosymmetric; with SOC 


Г; Πο; сә (oik; + osk,) + с100; 


+ с100; 


CaG2k; + с100; 


C301 Ку — c402k; + 100; 
A; Rs; ο [ίσα — σι) ka — (σι + оз) Ку] + σο (cakz + ει); 
У; Rs; о [ίση — σι) k; — (σι + оз) ky] + σο (csk, + ει); 
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Accidental degeneracies оп high symmetry line 


A; {R2}, {R4}; oo (c1 
U; {R2}, {Ва}; со (ci 
У; {Ro}, {Ва}; оо (с 
S; {R2}, {Ва}; до (ει 
У; {Πο}, {Ва}; до (с 
T; (Roy {Ва}; до (с 
W; {Ro}, (R43 ; до (ci 


€503k;; 


€503k;; 


ca ky) + сзсз (Κα + ky) + C402 (ky — kz) ; 


cal) + сзсз (kz + ky) + C402 (ky = kz) B 


C501 kz; 


coky) o3c3ky C401 ky | 

coky) 03C3Kk, C401 ky | 

cok; 

cok, 

cak,) сзсз | c402k, 

cok.) сзсз + c402k, Е C501kz; 
cakz) + сзсз. + сао Κα 


c502ky; 


Га; {51.1000}, {С.1002}, 7; Non-Centrosymmetric; with SOC 


SG 112 

Г; Re; C2 (с k, + osky) - 
Вт; C2 (с К» — o3ky) 4 

М; Re; C2 (с k, + o3ky) 4 
Вт; C2 (с ky — o3ky) 4 


Г C100; 
г C100; 


Г C100; 


г C100; 


Z; (He, Rz); с1Го,о + c2 [Го,2 (k; — ky) + Гз,з (kz 4 
A; (He, Ат}; ειΓοι + сә [Го,2 (kz — ky) + Гз,з (k; + 


В; Rs; C203k4 + c301ky — caG2k; + c100; 
X; Rs; C203k4 + c301ky — caG2k; + cico; 
A; Rs; c2 [ίσα — σι) Κα — (σι + оз) ky] 
Vi Hs; c2 [ίσα — σι) К» — (σι + σα) ky] 


00 (c3kz oe ст) ; 


со (c3kz + c1) ; 


S; {Π2, Ra}; [οι + сә (ke + ky)] со + (e301 + c402) (ke — ky) + c503k;; 


+ ky)] + [on T 4,0 (kz + ky) — зо Гл (kz — ky) + azk- 3 E 


+ h.c.]; 


H ky)] + [on T 4,0 (Ka + ky) — оГ (kz = ky) + oo k;T з + 


+ h.c]; 
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Accidental degeneracies on high symmetry line 


A; (Fa) , {Ra}; оо 
U; {Rs}, {R7}; оо 
У; {Ro}, {Ва}; оо 
Y; {R2}, {R4}; оо 
T; 

W; 


сү + соу) + озсзКи + cami ka + cso2k;; 


са + соу) + озсзКи + cami ka + cso2k;; 
οι + coke + coky) + озсз (ka + ky) + c402 (ky — Κα}; 


су + cəkx) + ©зсзЁх + c402ky + ο5σι ἴα; 
y 


{Rs}, {R7}; оо 
{R2}, {R4}; оо 


cı + cok) + тзезЁ» + саб2Ку + cso1kz; 


οι + cək; o3c3kz + caoiks + C502ky; 
y 


SG 113 
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Га; {51.1000}, (C2.|2 20}, T; Non-Centrosymmetric; with SOC 


Г; Re; c2 (σι Κα + o3ky) + οισο; 

Ву; Со (σι Κα — osky) + οισο; 
М; (Rs, Rz); c1T 0,0 — са (Гә,оЁ® + Γιαν) + сз (Vike — Γον) + сә (Task; — Го,2Ку); 
Zi Re; c2 (σι Κα + osky) + οισο; 

Вт; Со (σι Κα — osky) + οισο; 


А; (He, Вт}; с1Го,о — са (Г2,оК» + Г1,1Ёу) + сз (Γιος — Γ2,1 Κυ) + сә (Гз,зК» — Го,2Ку); 
Е; {Вь, Re}; (соол — c302) ky + с100; 
(Rz, Πα}; (c201 — cso2) ky + с100; 
X; (Hs, Πο}; (c201 — οσο) ky + с100; 
(Rz, Rs}; (c201 — сз02) ky + с100; 
A; Rs; ca [ίσα — σι) kx — (σι + σα) ky] + co (eske + ει); 
У; (Rs, Rs}; Гоо (coke + οι) + сз [Гол (he + ky) + To, (he — ky)] + Σο [eii Tia (ko + ky) — 04,20 s,3 (ke — ky)]; 
Y; {Rs, Вт}; оо (coke + οι) + (сзо1 — сас2) ky; 
Т; {Вь, Вт}; co (coke + ει) + (c301 — c402) ky; 
W; { Во, Ra}; со (сәк + ει) + (es01 — c402) ky; 


Accidental degeneracies оп high symmetry line 


A; {R2}, {Ва}; оо 
U; {R2}, {Ra}; оо 
У; (Ha) {14}: оо 
5; {R2}, {Ва}; оо 


Οι + coky) + o3c3ky + caoiks + C502kz; 


Οι + coky) + o3c3ky + caoike + C502kz; 
CL cok, + coky) сзсз (k; + ky) + c402 (ky — Κα) н 
σι cok, 4 coky) σας (ke + ky) + C402 (ky — Κα) p 
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SG 114 
Га; {51.1000}, (C2,|3 23), T; Non-Centrosymmetric; with SOC 


Г; Re; сә (σι Κα + osky) + οισο; 
Ву; c2 (σι Κα — osky) + οισο; 
M; (Rs, Вт}; са Го,о — ca (V2,okz + Гіу) + сз (Tike — Гә,1Ёу) + c2 (Ta sk, —To,2ky); 
Z; {Е5, Rr}; с1Го,о + сә [Го,2 (k; — ky) + Гз,з (kz + ky)] + foul o (Κα + ky) — оГ (k; — ky) + ook; Ts + h.c]; 
А; (Rs, Вв}; οιΓοι + 1 б [Гал (ke — ky) + Газ (ke + hy)] 
(Rz, Rr}; eoo РУ ус (Via (ke — ky) — Dis (ke + ky)]; 
R; {Rs, Re}; (сәт — c302) ky + εισο; 
(Rz, Πα}; (соо — c302) ky + с100; 
X; (Hs, Re}; (e201 — c302) ky + с100; 
(Rz, Πα}; (соо — c302) ky + с100; 
Л; Rs; ca [ίσα — σι) kx — (σι + σα) ky] + до (csk, + ει); 
У; {Rs, Rs}; Гоо (coke + οι) + сз [Гол (ke + ky) + Гоз (he — ky)] + 3254 [eii Tia (ko + ky) — 04,20 ia (ke — ky)]; 
5; {Re, Ra}; [οι + сә (ke + Ку) | со + (e301 — οσο) (Κα — ky) + c403kz; 
У; {Rs, Вт; оо (coke + ci) + (сзо1 — 61σ9) ky; 
T; {R2, Ra}; оо (coke + ci) + (e301 — сас2) ky; 
W; {Ro, Ra}; оо (cokz + ει) + (ο3σι — C102) ky; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {Ra}; со (c1 + coky) + o3e3ky + cami Κα + cso2k;; 
U; {Rs} А {R7} ; 00 (e T coky) + o3c3ky + c401kg + c502kz; 
У; {R2}, {Ra}; оо (οι + coke + coky) + сзсз (kx + ky) + cao2 (ky — Κα}; 
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Го; {53,1000}, {09000}, 7; Non-Centrosymmetric; with SOC 


Г; 


= < m νο 


Rs; ο) [(o3 — σι) k, — (σι + ση) ky] + c 
Вт; ο [ίσι + оз) k; + (σι — оз) ky] + c 
Вв; со [ίσα — σι) ks — (σι + σα) ky] + c 
Hz; ο) [ίσι + оз) Κα + (σι — оз) ky] + c 
Вв; со [ίσα — σι) ks — (σι + σα) ky] + c 
Hz; ο) [ίσι + оз) Κα + (σι — os) ky] + c 
Вв; со [ίσα — σι) ks — (σι + σα) ky] + c 
Hz; ο) [ίσι + оз) Κα + (σι — os) ky] + c 
Rs; cəoikí + сзозКу + с100; 

Rs; cəoikí + сзозКу + с100; 

Hs; ο) (oik, + osky) + co (c3k; + οι); 
Rs; c2 (oik, + osky) + со (csk; + c1); 
Rs; οσιΚα + c303ky + co (cakz + ει); 


00; 
00; 
90; 
00; 
σο; 
σο; 
σο; 


σο; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {Ва}; оо 
U; {R2}, {R4}; оо 
У; {R2}, {R4}; оо 
5; {R2}, {Ва}; оо 
Y; (Roy {Ва}; оо 
T; (Ha) {Ва}; co 


οι + coky) + сзсз + caoaka; 
οι + coky) + озсзку + сдо2Ка; 
οι + coke + coky) + озсз (ka + ky) + ca01Kz + C502 (Ку — Κα); 
οι + coke + coky) + сзсз (ka + ky) + εἰσι; + сто (ky — Κα); 


С cokz) σης kg C401 ky; 


ς со Κα) σης Κα C401 Κυ; 


SG 116 
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Га; {51.1000}, (C24|003 ), 7; Non-Centrosymmetric; with SOC 


Г; Re; c2 [ίσα — σι) ks — (σι + оз) ky] + οισο; 
Вт; сә [ίσι + оз) Κα + (σι — σα) ky] + с100; 
М; Вв; c2 [ίσα — σι) Κα — (σι + оз) ky] + οισο; 
В; ca [ίσι + σα) ke + (σι — оз) ky] + οισο; 
Z; (Re, Rr}; суГо,о + c2 (Го 26, +T3,3ky) + [αι (КуГ+о — tke 4,1) Боз, Газ + h.c]; 
А; (Rs R1}; eiloo + c2 (Lo,2ke + Ds aki) + [oa (kyl 4,0 — e Phal + eh ee + h.c]: 
В; {Во, Ro}; ειζοο- ΣΟΙ (са Γαία + οι Γεω + сьзГьоЁ») ; 
X; Rs; Ο2σι Κα + c303ky + с100; 
U; {Re, Ra}; (c201 — 6502) ka + сабзК» + до (csky + сї); 
А; Rs; c2 (Orks + озКу) + со (σα κα + 61): 
Vi Rs; c2 (Orks + озКу) + со (cskz + 61): 
T; {Πο, Ra}; (C301 — C502) ky + саозК. + со (coke + c1) ; 
W; Rs; 6201 Κα + сзозКу + со (cakz + с1); 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ва}; оо 
У; (Ha) {Ка}; оо 
5; (Rs) {Вт}; оо 
Y; (Roy, {Ва}; оо 


Οι + coky) + o3c3ky + c402k;; 
C1 cok, + coky) σας (Κα + ky) + caoikz + 6502 (ky — Κα) Б 
CL cok, 4 coky) сзсз (Κα + ky) + caoikz + 6502 (ky — Κα) : 


οι + Coke) + 0303ke + c401ky; 


202102.00016v1 


chinaXiv 
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Га; {51.1000}, (C24|2 30), 7; Non-Centrosymmetric; with SOC 


Г; Re; c2 [ίσα — σι) Κα — (σι + оз) ky] + οισο; 

Rr; с [(σι 1- оз) kz + (σι — оз) ky] + οισο; 
М; (Re, Rz); саГо,о + сә Voake + Гз,зКу) + [αι (kyr 4,0 — tke 4.1) + ok Газ + h.c] ; 
Zi Re; c2 [ίσα — σι) Κα — (σι + оз) ky] + οισο; 

В, c2 [ίσι + σα) ke + (σι — σα) ky] + cico; 


А; (He, Вт}; οιΓοιο + c2 (Го,2К» + Гз,зКи) + [ол (ΚυΓ-,ο — ikz D) + ok Ts + hac]; 


Е; {Rs, Re}; (coo1 — cada) ky + c303kz + с100; 
(Hz, Rs}; (c201 — cao2) Ку + c303kz + с100; 
X; (Hs, Re}; (с201 — c402) ky + сзозК. + с100; 
(Rz, Rs}; (σι — с402) Ку + c303kz + с100; 
A; Rs; со (о1К + o3ky) + со (csk; + ει); 
V; Во; c2 (02ks + σι Κυ) + со (csk; + οι); 
У; {Rs, Rr}; со (coke + c1) + (csoi — с502) Ку + c403kz; 
T; {Вь, Вт}; оо (cake + οι) + (c301 — 6502) ky + cacsk;; 


Accidental degeneracies оп high symmetry line 


A; (R5) , (R4) ; oo (οι + caky) + cscsk; + crooks; 
U; {В}, {Ва}; до (ci + coky) + озсзКу + crooks; 
У; {R2}, IRAY; σο (οι + coke + cək,) + озсз (Kx + Ку) + εἰσι Κα + 6502 (ky — Κα}; 
S; {R2}, {R4}; оо (ci + coke + coky) + 0303 (ke + ky) + εἰσι Κα + cso2 (ky — kx); 
И’; (Rs) , {Πο}: σο (ει + ο.) + озсзК» + (σ4σι + с502) ka; 

{Rs}, {R7}; оо (ει + с2К.) + озсзКа + (ca01 + C502) ky; 

{Rs}, {Rs}; оо (οι + с2К.) + озсзЁ„; 

{Re} , {R7}; со (ει + с2К.) + cscak;; 

{Re}, {Ав}; оо (ci + c2kz) + озсзК. + (οισι + с502) Ку; 

{R7}, {Rs}; оо (су + c2k;,) + ascakz + (cami + ο5σ») Κα; 
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Га; {51.1000}, {C2a|444},7; Non-Centrosymmetric; with SOC 


Г; Re; c2 [ίσα — σι) ks — (σι + σα) ky] + οισο; 


Ry; ca [(o1 + оз) ke + (σι — оз) ky] + οισο; 
M; (Re, Rz); ειΓοιο + сә (Го,әЁ + Гз,зКу) + [αι (ΚυΓ-,ο — і Гал) + ook; Газ + h.c]; 
Z; (Re, Rr}; ειΓοι + сә (Vo2ke + Da,3ky) + [αι (КуГ+о — ik; T4) + oak; T s + h-c]; 


A; Re; c2 [ίσα — σι) kx — (σι + оз) ky] + οισο; 


Rr; с [(σι + оз) kz + (σι — оз) ky] + οισο; 
R; {Rs, Re}; (сәт — c402) ke + c303kz + C100; 
(Rs, Rs}; (c201 = C402) k, + c303kz + 0100; 


X; (Hs, Re}; (c201 — C402) Ку c303kz + οισο; 


(Rz, Rs}; (c201 — c402) ky + сзозК» + с100; 
U; {Πο, Ra}; со (coky + ει) + (сзо1 — C102) ka + c503kz; 
A; Rs; ο) (σι]ες + o3ky) + со (csk; + ει); 
V; Во; со (sake + oiky) + со (сзЕ + ει); 
У; {Rs, R7}; со (coke + ci) + (c301 — c402) Ку + c503k2; 


202102.00016\1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {Πο}, {Ва}; оо 
У; {R2}, {Ва}; co 
S; (Rs), {Вт}; оо 
T; {Πο}, {Вт}; оо 
И’; {Rs}, {А6}; оо 
{Rs}, {R7}; оо 
{Rs}, {Rs}; co 
{Re}, {Вт}; оо 
{Re}, {Rs}; co 
{R7}, {В}; co 


C1 coky) | 703C3ky | С402Кх; 
οι + coke + coky) + озсз (Kx + ky) + cacik; + cso2 (ky — Κα); 


Οι coke coky) + сзсз (kx + Ку) C401 kz C502 (ky — kz) H 


03C3K + C401 ky; 


o3c3kz + (слот + 0502) Κα; 


O3Cakz (cao1 + 502) ky; 


o3¢3kz; 


o3c3kz + (слот + c502) ky; 


) 
) 
) 
οι + cok; ) + озсзЁь; 
) 
) 
) 


o3c3kz + (саст + c502) kx; 


SG 119 


Го; {54.1000}, {C2.|000}, 7; Non-Centrosymmetric; with SOC 


Г; Re; c2 [ίσα — σι) kx — (σι + σα) ky] + εισο; 
Rr; со [ίσι + оз) ke + (σι — оз) ky] + εισο; 
N; (Ro, Ra}; оз (cək; + cakz) + (c301 — 6502) ky + с100; 
X; Rs; €301 (Κα — ky) + сооз (ka + ky) — сасок. + с100; 
Zi He; c2 [ίσα — σι) Κα — (σι + оз) ky] + οισο; 
В; c2 [σι + σα) Κα + (σι — σα) ky] + соо; 
A; Rs; c2 (σι [ία + o3ky) + со (cakz + οι); 


( 
( 


У; Rs; сә (σι Κα + osky) + co (сзК. + ει): 
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Accidental degeneracies on high symmetry line 


И’; {Πο}, (Ra) ; оо 


o3c3kz + c401 (ke + ky) + C502 (ky — ke); 


οι + cokz) 
У; {R2}, {Ra}; оо 


οι + coke) 


сзсз + cac ky; 


F; (Rao), {Ва}; до (си + coke) 


сзсз + саб ky; 


A; {R2}, {Ва}; оо (οι + coke 
U; {R2}, (Ra) ; оо (су + coke 
У; (Roy {Ва}; оо (су + coke — 
SG 120 


coky) + сзсз (Κα + ky) + сас, + 6502 (ky — Κα}; 
coky) + сзсз (k; + ky) + cami kz + свог (Ку — Κα); 
coky) + сзсз (Κα — ky) + c401 (К + ky) + cso2k;; 


Ty; {51.1000}, {С |150}, 7; Non-Centrosymmetric; with SOC 


I5 Re; ca (оз — σι) Κα 


(σι + оз) ky] + соо; 


Rr; c2 [ίσι + дз) Κα 4 


(σι — σα) ky] + с100; 


N; (Rs, Rs}; ppm (ciii κα + ciokz) σι + οισο; 
(Rz, Вт}; 5 «Ἡ (ci, Ks + Ci 2kz) σι + C100; 


X; Rs; C301 (kx — ky) + сооз (ke + ky) — caogkz + с1со; 
2; Re; 62 [ίσα — σι) kz — (01 + дз) ky] + 01900; 
В; c2 [ίσι + оз) Κα + (σι — дз) ky] + οισο; 


Р; (Hao, Ев}; (c201 — cao2) k; + с100; 
(Ra, Rs}; (c201 = C302) kz + C100; 


А; Rs; сә (σι Κα + озу) 


V; Rs; ca (σι Κα + osky) 


со (cakz + ει); 


со (cakz + ει); 


Q; (Ro, Ra}; со (caky + οι) + s (οι ια + ci 2k2) σε; 


Accidental degeneracies on high symmetry line 


o3c3kz + c401 (ke + ky) + C502 (ky — kz); 


сзсз + cac ky; 


o3c3ke + c401ky; 


W; (Ra) , (Ray; до (ει + сэ.) 
У; {R2}, {R4}; оо (οι + coke) 
Е; {R2}, {Ва}; оо (су + coke) 
A; (Ho) , (Fa) i со (οι + cake 
U; {Рә}, {Ва}; оо (c1 + coke 
У; {Ro}, (Fa) i до (сл + coke — 


Ca ky) + сзсз (Κα + ky) + caca К» + cso2 (ky — Κα}; 
c2ky) + сзсз (kz + ky) cao ik, + 6502 (k; = kz) ; 
caky) + сзсз (k, — ky) + c401 (Κα + ky) + cso2k;; 


202102.00016v1 


chinaXiv 
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14. SG 121-130 
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0; {SŁ |000}, (C5,000), 7; Non-Centrosymmetric; with SOC 


Г; Re; C2 (σι Κα + o3ky) + с100; 
Rr; сә (σι Κα — o3ky) + с100; 
N; (Ro, Ра}; У? σι (ск. + сәК„) + c203ky + суо; 
X; Rs; €301 (ka + ky) + сооз (Κα — ky) + οισο; 
Z Rs; сә (σι Κα + o3ky) + с100; 
Вт; Со (σι Κα — osky) + οισο; 
P; Re; со (Oika + o3ky) + с100; 
R7; Со (σι Κα — osky) + οισο; 
A; Rs; c2 (оз — σι) Κα — (σι + оз) ky] + со (e3kz + ει); 
V; Rs; c2 (оз — σι) Κα — (σι + оз) ky] + со (cak; + σι): 
W; Rs; €301 (Κα + ky) + οσα (kx — ky) + со (сак: + οι); 


Accidental degeneracies on high symmetry line 


У; {R2}, {R4}; σο (οι + οσα) + озсзК» + c402ky + csoik;; 

F; {R2}, {R4}; оо (οι + coke) + o3cake + c402ky + cs01kz; 

Q; {R2}, {R4}; σο (су + ску) + озсзЁу + Da 1 0i (Cia Κα + ci,2kz); 

A; {R2}, {R4}; oo (ci + coke + соку) + сзсз (k; + ky) + c402 (ky — ks); 
U; (R2) , (Ra) ; до (ει + coke + coky) + сзсз (ka + ky) + cao2 (ky — ke); 
У; (Ro) , (Ra) ; σο (ci + coke — c2ky) + сзсз (kx — ky) + c401 (Κα + ky); 
SG 122 

Ty; (51,1000), (C2,] 122), T; Non-Centrosymmetric; with SOC 


Г; He; 


сә (oike + osky) 


В; сә (01 ks — osky) 
N; (Fio, Ra}; а σι (Cia К» + c¿ə2k;) + c203ky + с100; 
X; (Rs, Re}; (ωσι — cao2) (ke 
{Rr, Rs}; (e201 — сасо) (ke 


Z; (Ro, Rz); с1Го,о + сә [Го,2 (kz — ky) + Гз,з (Κα + ky)] + [on T 4,0 (kz + ky) — iair, (kz — ky) + a3 kzT 4,3 + h.c.] : 


+ C100; 


+ C100; 


ky) 


ky) 


R20; c203kz + c100; 
A; Rs; c2 [ίσα — σι) ks — (σι + σα) ky] + 
V; Rs; c2 [ίσα — σι) К — (σι + оз) ky] + co 
U; (Ho, Ra}; [οι + ο) (ke + ky)] то + (e301 — C502 
Y; (Bs, Вт}; [ei + сә (ke — ky)| со + (e301 — C502 


( 
( 
) 
) 


c303kz + с100; 


c303kz + C100; 


со (cak; + сї); 


c3kz + c); 5 
(ke — ky) + c403kz; 
(kz + ky) + C403k;; 
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Accidental degeneracies on high symmetry line 


И’; {Rs}, {Re}; оо 
{Rs}, {R7}; оо 
{Rs}, {Rs}; оо 
{6}, {R7}; σο 
{Re}, {Rs}; оо 
{Ат}, {Rs}; оо 

У; {R2}, {R4}; оо 

Е; {Rs}, {R7}; оо 

Q; {Rio}, {Ria}; со 

A; {R2},{Ra}; oo 


с cok; o3c3kz (саст 6502) (Κα == Ку); 


[s cə2k; o3c3kz (слот 6502) (Κα + ky); 


с coke o3c3kz; 


C cok. o3c3kz; 


[s cok; o3c3kz (саст 6502) (kx + ky); 


С cok. o3c3kz (саст 6502) (kx = Ку); 


с ορ Κα) σαοβΚα C402 ky C501 Ez; 


© со Κα) 03C3 ky C402 ky C501 Ez; 
су + caky) + озсзКу + У), Оз (cia + ci,2kz); 
Ci T Ο2 ks + coky) + сзсз (Κα + ky) + C402 (ky — kz); 


SG 123 
Га; {3,1000}, {Ο».|000}, {1|000}, 7; Centrosymmetric; with SOC 


Accidental degeneracies оп high symmetry line 


A; {Re}, {R7}; Гоо (οι + cokz) + Гз‚осзК. + ca (Tok; +T2,2ky) ; 
V; {Re} Й {R7} ; Τοιο (οι T cokz) + I'a,ocskz + C4 (Ti, oke + Г2,2Ку) ; 


SG 124 
Га; {611000}, {С |000}, {1002 }, 7; Centrosymmetric; with SOC 


Z; {Rig, Roo}; с1Го,о + c2 [ ( Ку) ky)] ee Οι ΙΓ i okz; 
{ Roi, R22}; с1Го,о + с [Гз,1 (Kx — ky) + Гз,з (Κα + ky)] > сз ΙΤ i okz; 
A; { Влэ, Reo}; с1Го,о + ο) | ( ky) ky)] 1 5 Ci iTi ok; 
{ Roi, Β22}; eio, + c2 [Гз (ke — Ку) + Гз,з (Ke + ky)] + X2] eia iokz; 
R; (Fas, Ria}; с1Го,о — c4lo,2ke + coTa, i ky + k; (сзГлл — e5TY24); 


Accidental degeneracies on high symmetry line 


U; (Hs, Ев}, (Ho, R7}; Го,о (οι + coky) + Ta,ocsk; + k; (саГл,о + e5T2,3) + k; (eso, + e7T2,2) ; 

А; {Re}, {R7}; Too (οι + cokz) + Гз,осзЁ» + ca (T1 oks +T2,2ky); 

У; (Ro) {R7}; Го,о (ει + cokz) + Гз,осзЁ + са (Γιος + P2,2ky) ; 

5; (Hs, Βα}, (Ro, Ет}; Τοιυ (οι + coke + coky) + Гз,осз (kz + ky) + (саГл,о + с5Г2,з) (ke — ky) + (свГ2,1 + стГ2,2) kz; 
T; (Hs, Ба}, (Ro, Вт}; Го,о (ει + cokx) + Гз,осзК» + ky (caV1,0 + 51 2,3) + k; (coV2,1 + стГ2,2) ; 
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SG 125 


Га; (2,12 30), {C22|000}, {11220}, 7; Centrosymmetric; with SOC 


М; Πιο; саГо,о + c2 (Το θα — Го,2Ки) + esVaakz; 
A; Rig; с1Го,о + c2 (To,sk; — Τον) + сзГз1К2; 
R; (Ras, Ria}; οι Γοιο-- caVo;2 Κα + ky (с2Глл — σοι) + eaTa,1kz; 
X; {Πια, Ria}; ciloo — саГо,2Кь + ky (coT 1,1 — c5T2,1) + сзГз,1 Ка; 


Accidental degeneracies on high symmetry line 


A; (Ho) {R7}; Γο (ει + ος) + Гз,осзК: + ca (Ti;oks +T2,2ky) ; 
У; {Re}, (Rs) Го,о (ει + cokz) + Us;ocakz + са (Го,1к + Vi,0ky); 
Y; (Hs, Rs) , (Re, R7}; Του (οι + c2kz) + Гз,осзК» + ky (caV2,1 + c5T2,2) + k; (с6Го,з + czT3,0) ; 
T; {Е5, Ев}, (Re, R7}; Гоо (ει + coke) + Гз,осзЁ + ky (caVo,1 + с5Г2,2) + k; (CoP 2,3 + 71,0) ; 
И’; (Hs, Ев}, (Ro, Вт}; Του (c1 + cokz) + Гз,осзк: + ke (с4Гльо + c5T2,3) + ky (csV2,1 + c7T2,2) ; 


SG 126 


202102.00016v1 
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Га; (01,12 50}, {C22|000}, (7| 9 3), T; Centrosymmetric; with SOC 


М; Вә; саГо,о + c2 (Το θα — Го,2Ки) + сзГз,1:; 

Zi (Rio, Rao}; eiTo,o + сә [Гз,1 (Κα — ky) + Гз,з (Κα + ky)] + 3574 eia оК; 
{ Вол, R22}; σιΓοιο + сә [3,1 (ke — ky) + Va, (Κα + ky)] + ΣΣ с1Г оК; 

А; Rig; саГо,о + c2 [Го,з (Κα — ky) — Го,2 (kz + ky)] + c3l3,1kz; 

R; (Ras, Ria}; с1Го,о + ke (сәГ1,1 — c4T2,1) — с5Го,2Ку + css 1k;; 

X; (Rais, Ria}; Гоо — cal 0,2ke + ky (с2Глл — c5T2,1) + сзГз1 Ка; 


Accidental degeneracies оп high symmetry line 


U; {Rs5, Βε}, {Πο, R7}; Гоо (ει + c2ky) + Гз,осзКи + k; (οιΓι,ο + с5Го,з) + kz (с Гал + стГә,ә); 
А; {Rs}, {R7}; Го,о (ει + cokz) +3 0eakz + ca (Tioke + Г2,2Ку); 
V 
S 


( 
( 
> {Re}, {R7}; Го,о (c1 + cokz) + Гз,осзЁ» + ca (Г2лК» + ГьоКи); 
; (Rs. Rs}, {Вв, R7}; Гоо (σι + ск + coky) + Гз,осз (ke + ky) + (caV3,0 + c5TV2,3) (Kx — ky) + (csV2,1 + стГ2,2) kz; 
У; (Hs, Rs) , (Re, R7}; Του (c1 + cə2k;) + Гз,осзК» + ky (caV2,1 + c5T2,2) + k; (с6Г2,з + στΓΊ ο); 
W; (Hs, Πε}, (Ro, Ет}; Го,о (c1 + cokz) + Гз,осзк: + ke (с4Гльо + c5T2,3) + ky (євГә,1 + c7T2,2) ; 
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20}, {11000}, 7; Centrosymmetric; with SOC 


М; (Rs, Rz); (c1 + οκ” + esk2) Гоо + (с4Гл,2 + с5Г2,2) koky + св (Гз,2К» +To,3ky) kz; 
{ Коо, Rai}; (e + c2k? + esk2) Го,о + (c4V1,2 + с5Г2,2) koky + св (Гз,2К» + Гоз) kz; 

A; {[ο, Вт}; (c1 + cok” + esk2) Гоо + (caT 1,2 + с5Г2,2) koky + св (Гз,2К» + Го,зКу) kz; 
{ Коо, Rai}; (αι + eak? + cak2) Го,о + (c4V1,2 + с5Г2,2) koky + св (Гз,2К» + Гоз) kz; 

Е; {Ris, Ria}; с1Го,о + ky (eT 1,1 — c4T2,1) + єзГз,1Ёь; 

X; (Fas, Ria}; οιΓοιο + ky (Гіл — e4T2,1) + σθαι κα; 

У; {Re, Ат}; Го (cakz + ci) — сә (T'a 2k; +To,3ky) ; 

У; {Ro, Во}; (cı + coke) Гоо + cslo2k; + > m ciali, 3ky; 

T; {Во, Ro}; (ει + сэ») Гоо + cslo2k; + У) у Cil sky; 

Accidental degeneracies оп high symmetry line 

A; {Πο}, (Rz) ; Го,о (c1 + cokz) + Va,ocakz + ca (Гл,оК» + T2,2ky) ; 

W; (Hs, Πε}, (Ro, Вт}; Го,о (c1 + cokz) + Va;ocakz + ke (с4Гл,о + c5T2,3) + ky (св Гал + c7T2,2) ; 


SG 128 
Га; (02,1230), {C22|4 40}, {71004}, 7; Centrosymmetric; with SOC 
М; (Re, Rz); (ει + ο” + esk2) Гоо + (οι Γι + e5T2,2) Kc ky + св (Гз,2 + Го,зКу) kz; 
{ Коо, Rai}; (e + c2k? + esk2) Го,о + (c4V1,2 + с5Г2,2) koky + св (T'a,ə2 k; + Гоз) kz; 
Z; (Rio, Roo}; с1Го,о + c2 [Us,1 (ke — ky) + Гз,з (kz + Κυ)] + kz (сзГа,о — caV2,0); 
{ Roi, R22}; с1Го,о + сә [Гз,1 (k; — ky) + Гз,з (К + ky)] + k; (сзГл,о — с4Г2,о); 
А; (Rio, R20}; οιΓοιο + c2 [Гз,1 (ke — ky) + Гз,з (ke + ky)]; 
Uii, R22}; с1Го,о + c2 [Us;1 (k; — ky) + Гз,з (kz + ky)]; 
X; (Fas, Ria}; οιΓοιο + ky (Гіл — саГә,1) + сзГз,1К2; 
У; {[ο, Кт}; Го (cakz + σι) — сә (T'a 2k; +To,3ky) ; 
У; {Π0, Ro}; (οι + сок.) Гоо + сзГо,2 + У, Ci Газу; 


Accidental degeneracies оп high symmetry line 


U; {Rs, Πε}, (Ro, Rz) ; Гоо (ει + coky) 
А; {85}, {В}; Го,о (ει + с2К.) 
5; {Rs, ΒΑ}, (Fio, R7}; Гоо (с 
T; {Re, Ra}, (Hz, Ro}; Го,о (c1 
Wi; (Rs, Ro}, (Hz, Rs}; Гоо (οι 


T3 0c3ky T 


I'a,ocskz ης 


+ cokz + coky) + Гз, 
+ cok; ) + Гз,осзК» + 


+ cokz) + Fa,ocsk; + 


Ка (cal'uo + с5Г2,3) + kz (свГә1 + с7Г2,2); 
са (Ti,oks + Г2,2Ку) ; 

(ke + ky) + (caVi,0 + e5T2,3) (kx — ky) + 
ky (caU2,1 + C5 2,2) ; 
(caT1,0 + c5T2,3) ; 


осз (свГә,1 + стГ2,2) kz; 


Ку 
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SG 129 


Га; (02,000), {C2214 50}, {1150}, 7; Centrosymmetric; with SOC 


М; Rig; с1Го,о — c2 (Го,2к + Го,зку); 

А; Rig; с1Го,о — с (Го,2К» + Го,зКи); 

В; {Плз, Ria}; ciloo — сзГо,2К» + ky (CoP 11 — c4T2,); 

X; {Ri3, Ria}; с1Го,о — сзГо 2 + ky (с2Гтл — c4T2,1); 

V; 186, 7}; с (Го Κα + Гоз) + Do,o (csk; + οι); 

W; (Rs,Rs); (ει + сок.) Гоо + сзГол κα + У, са Газу; 


Accidental degeneracies оп high symmetry line 


A; {Re} Й {R7} ; Го,о (ex + ο T T3,0c3kz + C4 (Tioke + Το εφ) В 
Y; (Rs, Ез}, (Re, Вт}; Гоо (c1 + coke) + Гз,осзК» + ky (caV2,1 + c5T2,2) ; 
Т; (Fs, Πα], (Ro, Вт}; Του (οι + с2К») + Гз,осзК» + ky (caT 2,1 + с5Г2,2); 


SG 130 


Га; (01,1000), {C2214 40}, {1221}, T; Centrosymmetric; with SOC 


М; Ras; с1Го,о — с (Го,2К» + Го,зКи); 
Zi (Rio, Roo}; с1Го,о + сә [Гз,1 (ke — ky) + Гз,з (Κα + Ку)] + К. (сзГ1,о — саГ2,о); 
{R21, R22}; с1Го,о + c2 [Гз,1 (ke — ky) + Гз,з (ke + ky)| + k; (сзГл,о — саГ2,0); 
А; (Rio, Rio}; ciQoo,o + ο (Ооз + Qo,3,3ky) + 32,4 [01 (Quoka — Qi,2,aky) + cioQusak;]; 
В; {Во, Во}; clo, + ky (сзГлл — caV24 + с2Гз,1); 
(Rio, Rio}; а Го,о + ky (сзГаа — саГ21 + с2Гз,1); 
X; (Ras, Ria}; с Гоо — сзГо,2К» + ky (с2Г1 — c4Y24); 
V; (He,Rz); с (To ik; + Го,зКу) + Го,о (csk; + ει); 
T; {Во, Ro}; (οι + сок») Гоо + сзГозк + 35, у Cii ky; 
W; (Rs, Rs}; (οι + cək,)Too + єзГо,1Ё® + У), са sky; 


Accidental degeneracies on high symmetry line 


U; (Hs, Rs) , (Ho, Вт}; Too (c1 + coky) + Гз,осзКи + ke (саГл,о + c5T 2,3) + k; (coT2,1 + с7Г2,2) ; 

А; {Re}, {R7}; Too (ει + cokz) + Гз,осзЁ + ca (Vi;oks + P2,2ky) ; 

S; (Rs, Ез}, (Re, Вт}; Гоо (c1 + coke + coky) + Гз,осз (ke + ky) + (c4T 1,0 + с5Г2,з) (ka — ky) + (csE2,1 + C71 2,2) kz; 
У; (Rs, Ез}, (Ro, R7}; Гоо (c1 + coke) + Гз,осзК» + ky (cal 2,1 + e5T 2,2) ; 
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15. SG 131-140 


Га; (01,1003), (02,000), (7/000), 7; Centrosymmetric; with SOC 


Zi Rig; с1Го,о + c2 [Го,з (k; — ky) — Το (ke + ky)] + csTs 1k;; 
A; Rig; с1Го,о + сә [Γο,3 (Κα — ky) — Го,2 (k; + ky)] + єзГз1Ёь; 
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Accidental degeneracies on high symmetry line 


А; {Re}, {Rr}; 
У; {Re}, {R7}; 


SG 132 


Too (ει + ο.) + Гз,осзК. 4 
Го,о (ει + ο.) + Гз,осзК. 4 
S; (Hs, Πο}, (Rz, Rs}; Гоо (οι + coke + c2ky) + Гз,осз (Κα + ky) + (caV2,1 + с5Г2,2) (Κα — ky) + (ceuo + стГо,з) kz; 


F ca (Г. ок. + Г2,2Ку); 
F ca (Г. ок. + Г2,2Ку); 


Га; (1,1003), {C2.|000}, (7/003), 7; Centrosymmetric; with SOC 


Z; Πιο; с1Го,о + c2 (To,sk; — Го,2Ки) + сзГз1К2; 
A; Rig; с1Го,о + c2 (Го,зЁ« — To,2ky) + сзГз,1Ё:; 
R; { Ваз, Ria}; οι Γοιο — ca 0,2ka + cəl3 1k; + kz (сзГлл — c5T2,1); 


Accidental degeneracies on high symmetry line 


О; (Hs, Ез}, (Ro, R7}; Too (ει + coky) + 


А; {R6}, (Rr) ; 
У; {R6}, (Rz) ; 


T; (Hs, Кв}, (Ro, Ет}; Too 


SG 133 


F T3 0c3ky + Е (caI'1,0 + 65Г2,3 


Го,о (σι + cokz) + Гз,осзКа + ca (Vike + Г2,2Ку 


Го,о 


( 
( 


οι + cokz) + Гз,осзк + са (Ti, ok; + Г2,2Ку 
сл + coke) + Гз,осзКа + ky (саГ1,о + c5T 2,3 


Mo NU E 


+ kz (csV2,1 + стГо,2); 


, 
, 


+ kz(csV2,1 + czT252) ; 


Га; {34,1225}, {C2211000}, (7| 3 20), 7; Centrosymmetric; with SOC 


M; Rig; [5 
Z; Rig; с 
A; (Hio, Rao}; с 

{R21, R22}; с 


Е; {Ris, Ria}; с 
X; (Ras, Вла}; с 


Го,о 4 
Го,о 4 
Го,о 4 
Го,о 4 


г C2 [Го,з (kz a ky) -rT 


Го,о — ο1Γο,2Κα + ky (с2Га,1 
Гоо — саГо,2А» + ky (σαΓι,ι 


+ со (Vo,sk; — Го,2Ку) + сзГз,1К2; 


0,2 (Κα + ky)] + c303,1k23 


+ со (Va; ks + Usa ky) + k; (сзГльо — caT2,0) ; 
+ со (Va, Es + Usa ky) + kz (ο Γιο — cal 20); 


- c5T2,1) + сзГз1К2; 


— csT2,4) + esEa,k;; 
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Accidental degeneracies on high symmetry line 


A; (Ho) (Rs) ; Го,о (ει 


У; {25}, (Rr); Го,о (οι 


5; {Rs, Re}, (Rs, Rs}; Гоо (οι 


T; {Вь, ΠΕ}, (Re, Rr}; Too (c 


сок.) + Гз,осзЁ» 4 
cokz) + Va,ocakz 4 
Г coke + coky) + Гз 


F coke) + Va,oca ks 4 
F coke) + La ocak; 4 


( 

( 
Y; (Rs, ΒΑ}, (Fo, Вт}; Гоо (c1 

( 

( 


И’; (Hs, Rs) (Re, R7}; Too (сі 
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H ca (Ui;oks 4 


Е T2,2ky) ; 


са (To 1k; 4 


063 (Κα + ky 


FIiok,); 
) + (Гә, + с5Г2,2) (ks — ky) + (св Гльо + c712,3) kz; 


ky (caV2,1 + e5T2,2) + k; (csV2,3 + ezT1,0) ; 
ky (caV2,1 + с5Г2,2) + kz 
Е cokz) + F'a;ocakz + ke (caV1,0 + e5T2,3) + ky 


cgT2,3 + czL'1,0) ; 
celo a + с7Г2,2); 


( 
( 


}, T; Centrosymmetric; with SOC 


M; Ras; с1Го,о + c2 (To,sk; — To,2ky) + σ8Ρ3,16κα; 
Z; Rig; с1Го,о + c2 (To,sk; — Τον) + сзГз1К2; 
R; (Ras, Ria}; Гоо + ke (coT1,1 — c4T2,1) — с5Го,2 + сзГз,1К;; 
X; (Fas, Ria}; с1Гоо — саГо,2Кь + ky (CoP 1,1 — с5Г2,1) + сзГз,1К2; 


Accidental degeneracies оп high symmetry line 


U; {Rs, Πα}, (Fo, R7}; Του (οι + coky) + Гз,осзКи + k; (саГло + с5Г2,з) + К. (свГә1 + стГ2,2) ; 
A; (Rog) , (Rz) ; Го,о (c1 + cokz) + Va,ocakz + ca (Г1,оЁ + Г2,2ку); 
V; {Ro}, (Rz) ; Го,о (σι + cokz) + Va,ocakz + са (Го, ike + Глок); 
Y; (Rs, RaY , { Въ, R7}; Го,о (οι + coke) + Гз,осзк + ky (c4V2,1 + с5Г2,2) + kz (св Го,з + ezV1,0) ; 
И’; (Hs, ΒΑ}, (Re, Ет}; Too (c1 + cokz) + Гз,осзК. + ke (с4Гло + с5Г2,з) + ky (св Гал + стГ2,2) ; 


SG 135 


Га; {1215}, (02412 20), {11000}, 7; Centrosymmetric; with SOC 


2 


M; {Re, Вт}; (e + cok? + cak2) Гоо 
{ Коо, Rai}; (cí + cok? + csk2) Гоо 


(с4Г1 2 с5Г2.2) Καν d 


(caT1,2 C51 2,2) Καν л 


Е св (Гз,2К» + Гоз) kz; 
Е св (Гз,2К» + Γο,9Κῳ) kz; 


Zi Rig; с1Го,о + c2 [Го,з (k; — Ку) — Το (Κα + ky)] + сзГз,1Ё„; 
А; (Ris, Rio}; ciQoo,o + сә (Qo,3,1k + Qo,3,3ky) + У, [сл (Qio, uk, — Qi,2,aky) + 2043,2]; 
R; {Ris, Ria}; Гоо + ky (Гі, — c4T2,1) + essa; 
X; (Rais, Ria}; аГоо + ky (CoV 11 — οι Γοιι) + сзГз,1 

> {Re, Ат}; (ει + ск.) Го,о + сз (Γ3,2Κα + Γο,3Κν 


у 
У; {Ro, Ro}; (с + ск.) Гоо + сзГо,2К. + x 09 Cii iaky; 
T 


Ke 
); 


; {Во, Ro}; (сл + сг.) Гоо + єзГо,әК„ ЬУ, οι asy; 


Accidental degeneracies оп high symmetry line 


А; {Re}, {R7}; Го,о (οι 
5; {Rs, Re}, (Fs, Rs}; Гоо (οι 4 


W; (Rs, Rs}, (Re, Ет}; Гоо (ci 


сок.) + Ua,ocakz + 
coke + coky) + Гз 
сок.) + Гз,осзЁ» 4 


+ ca (Г.о 4 
003 (kx + ky 


+ Г2,2Ку) ; 
) + (e4V2,1 + с5Г2,2) (К — ky) + (св Гльо + c712,3) kz; 


г Κα (caI'1,0 1 


F c5T2,3) + ky (св Г2,1 + czT2,2) ; 
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Га; {CE|$44}, (02412 40}, {1005}, 7; Centrosymmetric; with SOC 


М; (Rs, Вт}; (сл + cok” + esk2) Гоо + (с4Гл,2 + с5Г2,2) Ks ky + св (Гз,2К» +To,3ky) kz; 
Uto, Rai}; (ει + cok? + csk2) Гоо + (c4T1,2 + с5Г2,2) kzky + св (Гз,2К» + Γον) kz; 


Z; Rig; с1Го,о + c2 (To,sk; — Го,2Киу) + сзГз1К2; 
A; Rig; с1Го,о — c2 (Го,2К» + Го,зКу); 
; Rs, Ria}; с1Го,о + ky (CoV 1,1 — єзГә,1) + саГз1Ё„; 


x 
V; {55,7}; (cí + οκ) Гоо + cs (T'a 2k; + Го,зКу) ; 
У; {Ro, Во}; (с + coke) Гоо + cslo2k; + о Cil iaky; 


Accidental degeneracies on high symmetry line 


U; (Hs, Rs}, (Ro, R7}; Του (οι + coky 
А; (Re), {В}; Го,о (ει + σαἷς; 
T; (6ο, Ro}, (Rr, Rs}; Го,о (c1 + coke 
W; (Hs, Re}, (Rz, Rs}; Foo (ει + cok; 


Гз,осз&у + kz (саГл,о + с5Г2,з) + kz (свГо,1 + 712,2) ; 
Isocsk;, + са (Г.о + T2,2ky) ; 
+ Гз,осз + ky (caVo,1 + с5Г2,2); 
Ts3,0c3kz + ky (caV1,0 + с5Г2,з) ; 


SG 137 


Га; {Ο}|00}}, {C22|440}, {Д2 20}, 7; Centrosymmetric; with SOC 


M; Rig; cilo,o — сә (Го,2К» + To 3ky) ; 
Zi Rio; с1Го,о + c2 [Го,з (k; — ky) — Го,2 (Κα + Ку)] + сзГзаК.; 
А; (Hio, Roo}; cilo + [si (ka — ky) + Гззз (Ke + ky) 5 
{ Roi, R22}; ciloo + c2 [Сз (k; — Ку) + Гззз (Ke + k,)] 5 
R; {Влз, Ria}; c1T 0,0 + с2Го,2К» + ky (cali a = cal 2,1); 
X; (Ras, Ria}; са Гоо + cəl'o2k; + ky (сзГлл — Го); 
V; (Ho, Rz]; (а + ekz) Го,о + сз (Голка + Го,зКи); 
W; {Rs,Rs}; (οι + сг.) Гоо + сзГо1к Σα Cia sky; 


| сә 


C2 


Accidental degeneracies on high symmetry line 


А; {Re}, {Rr}; Го,о (σι + cokz) + Гз,осзК» + ca 


( Tike + Г2,2Ку); 
5; (Hs, Re}, {Вт, Rs}; Гоо (c1 + coke + c2ky) + Гз,осз 

( 

( 


ka + ky) + (cal'ə a + с5Г2,2) (Κα — ky) + (σοΓι,ο + стГо,з) kz; 


y (саГ2,1 + с5Г2,2); 
( 


( 
( 
У; (Hs, Ет}, (Re, Rs}; Гоо (c1 + coke) + Гз,осз 4 
Т; (Hs, Rz) , (Ro, Rs}; Vo,o (οι + cake) + Va,ocaks 4 


Fk 
Fk 


y (caU2,1 + c5T2,2) ; 
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Га; {01.1001}, {C225 40}, {1/444}, T; Centrosymmetric; with SOC 
М; Rao; с1Го,о — сә (Го,2К» + To,3ky) ; 

7; Rig; саГо,о + с (Го,зК» — To,2ky) + сзГз,1Ё:; 


А; (He, В}; (ει cok? сзк2) Too + (саГі,2 + с5Г2,2) kaky + св (Гз,2 ka + Го,зКу) kz; 
{R20, Rai}; (ει + e2k? + esk2) Го,о + (саГ1,2 + с5Г2,2) koky + св (Гз,2К» + Го,зКу) kz; 

В; {Во, Ro}; clo, + (сзГлл — саГ2л + сәГзу); 
{Rio, Rio}; а Го,о + ky (єзГ11› — caV2,1 + с2Гз,1); 

X; (Ras, Ria}; с1Го,о + с2Го,2 + ky (e301,1 — οι οι): 

V; (Ho,Rz]; (е + сЕ.) Го,о + сз (Toa Κα + Гоз); 

T; (Ro, Вэ}; (οι + ekz) Гоо + єзГо,зЁ« + У Cil sky; 

W; (Hs,Rs); (су + сок.) Го,о + сзГол + > Cil isky; 


Accidental degeneracies on high symmetry line 


U; (Hs, Rs) , (Ho, Вт}; Го,о (οι + coky) + Va,ocaky + ke (саГл,о + c5T 2,3) + k; (coT2,1 + с7Г2,2) ; 
Л; (Ho) , (Rz); Го,о (ει + c2kz) + F'3,0€3kz + са (Г1,оЁ + 2,2 ky) ; 
У; (Bs, Rz) , (Ho, Rs}; Гоо (οι + οσα) + Гз,осзК» + ky (caV2,1 + c5T 2,2) ; 


SG 139 
Го; {C} 1000}, {C22|000}, {1|000}, 7; Centrosymmetric; with SOC 


Accidental degeneracies on high symmetry line 


“ А; {Re}, {R7}; Гоо (οι + cokz) + Гз,‚осзК» + ca (Гл,оК» + T2,2k,) ; 
s= V; {Ro}, {Rr}; Го,о (сі + cokz) + Гз,осзКа + ca (T1,0ke +T2,2ky); 


SG 140 
Ге; (CL|5 50}, {С |000}, {15 20}, 7; Centrosymmetric; with SOC 


N; (Ro, Ro}; ειΓοιο + с2Го,2Ку + У, Tia (cirke + ci2kz); 
P; (Ho, Вт}; ciVo,o + сә (To Κα + Го,зКи) + kz (οι Γιο + сзГ2,2); 


Accidental degeneracies on high symmetry line 


A; {Πο}, {Rr}; Го,о (σι + cokz) + Гз,осзК» + ca (Γιος + T2,2ky) ; 
V; {Re} Й {R7} ; Го,о (οι + cokz) ЕЕ [3 ocak; + C4 (Tioke + Г2,2Ку) H 
Q; (Ro, R2) , (R4, Ra}; Гоо (сл + ον) + Гз,осзКу + Dio (cake + e5kz) + УЗ Го: (Cis + ci,2kz) ; 
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16. SG 141-150 


SG 141 
Ty; {61040}, {C224 40}, {13 30), T; Centrosymmetric; with SOC 


X; (Ris, Ria}; а Го,о + сәГо,ә (k; — ky) + 30 3,1k2 + X d Ci Tia (ke + ky); 
Z; Πιο; саГо,о + с [Го,з (ke — Ку) — Го,2 (ke + ky)] + сзГз,1К:; 


Accidental degeneracies on high symmetry line 


А; {Ro}, {Rr}; Too (ει + cokz) + Pa,ocakz + са (Vike +T2,2ky) ; 

V; {Ris}, {Ria}; Го,о (ει + cokz) + Va,ocakz + са (Ti,oky — To 2k.) ; 

W; (Rs, Ro}, (Rz, Rs}; Гоо (ει + сок.) + T'a,ocak;, + (caVo,1 + с5Г2,2) (ke + ky) + (св Г2,з + 71 1,0) (kz — ky); 
( 
( 


U; {Π5, Πο}, (Rz, Rs}; Гоо (ει + coke + c2ky) + Гз,осз (k; + ky) + (c4T 2,1 + c5T 2,2) (k; — ky) + (ο6Γι,ο + стГ2,з) kz; 
У; (Hs, Re}, (Rz, Rs}; Του (c1 + coke — coky) +1 3,003 (ke — ky) + (caVi,0 + c5T2,3) (ke + ky) + (csV2,1 + стГ2,2) kz; 


SG 142 
Ty; {6500}, {C22|4 40}, {1000}, 7; Centrosymmetric; with SOC 


N; (Rao, Rio}; Гоо + clo, 2ky + ΣΟ) Vit (ске + οι ες) 

X; (Fas, Ris}; xT 0,0 3254 Cii (Κα + ky) + с2Гз, (ke — Ку) + єзГоәКь; 

Zi Rig; саГо,о + c2 [Го,з (ke — Ку) — Го,2 (ke + ky)] + e303, τς; 

P; {Rio, Rio}; (ει + cək2 + esk2) Го,о + саГо (K2 — ky) + 3 m Το (cia ks ky + ci kz) ; 


Accidental degeneracies on high symmetry line 


A; (Rog) , (Rz) ; Го,о (ει + cokz) + Va,ocakz + ca (T1,0kz + T2,2ky) ; 

V; {Ris}, {Ris}; Го,о (ει + cokz) + Va,ocakz + са (T1,0ky — Гә,оЁ«); 

W; (Rs, Re}, { Ет, Rs}; Го,о (οι + cokz) + Гз,осзК» + (саГл,о + с5Г2,з) (ke + ky) + (esE2,1 + стГ2,2) (ke — ky); 

Q; {Rs,Rs},{Rr, Rr}; Του (ει + сә) + Гз,осзКу + Dio (cake + eskz) + У), Го: (села + ci2k2); 

U; (Rs. Ro}, (Rz, Rs}; Го,о (σι + ck; + coky) + 13,003 (ka + ky) + (c4V2,1 + с5Г2,2) (Ke — ky) + (οσο ιο + cz" 2,3) kz; 
Y; {Rs,Re},{Rr, Rs}; Гоо (су + coke — coky) + Гз,осз (Κα — ky) + (саГл,о + с5Г2,з) (Κα + ky) + (ορ Γοιι + 702.2) kz; 


SG 143 
Г»; {Cf |000), T; Non-Centrosymmetric; with SOC 


Г; {Ro, Re}; cico + c203kz + (oio ki + h.c.); 

(Ra, Ra}; (ei + cok? + csk2) ао + p» σι [(οι.ι + c; 2k2 + ci,3k2) kz + Ci ake (к — 3k?) + Ci,5 ky (3k; S kz) | ; 
M; { В2, Вә}; οισο + p σι (Ci, ik; + Cio ky + ciakz) ; 
A; (Hs, Πο} C100 + C203kz + (010 ki + h.c.) : 

{Ва, Ra}; (су + cok? + csk2) σο + У oi [ (сь1 + ci,2k? + ciak?) k; + ciake (К? — 3k2) + сік, (3k2 — k2)] ; 
L; {12, Ro}; C100 + Vi σι (сз, Κα + ci 2ky + Ci,3kz) ; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {Ва}; оо 
{R2}, {Re}; оо 
{Ra}, {Re}; оо 

P; {R2}, {Ва}; оо 
{R2}, {Re}; оо 
{Ra}, {Re}; оо 


SG 144 


(οι + с2К.) + o3ce3kz + ca (o1ky — ог) + cs (σι Κα + o2ky) ; 
(c cok; o3c3kz + ca (σοᾗα + o1ky) + cs (σι Κα — 02k); 
(c cok; o3c3kz + са (o1ky — ozka) + cs (σι Κα + o2ky); 
(οι + cokz) + cacak; + ca (cik, — ozke) + cs (oike + o2ky) ; 
(c cok; o3c3kz + са (σαΪα + oiky) + cs (σι κα — o2ky); 
(c cok; o3c3kz + ca (c1ky — o2kz) + cs (σι Κα + σαΐζυ); 


Гь; (C3 1002}, 7; Non-Centrosymmetric; with SOC 


Г; {В2, Re}; οισο + c203kz + (олок + h.c.) ; 

{Ва, Ra}; (су + cok? + esk2) oo + У уо: [ (сь1 + ci,2k? + ciak?) k; + ciake (k2 — 3k2) + сік, (3k2 — k2)] ; 
M; (Ros, R2}; εισο + PM Ci (Ci ike + cio ky + ci,3kz) ; 
A; {Π2, Re); cico + οσα. + (o30 4 k— + h.c.) ; 

{Ra, Ra}; (су + cok” + esk2) со + > pe; [(cia + cia K? + сіз) kz + ci aka (k3 — 3k) + ci,sky (3k — №)] ; 
L; {R2, Вә}; cico + s σι (Civ ks + cio ky + с,зК:); 
Accidental degeneracies on high symmetry line 
A; {Ro}, {R4}; до (ci + cək;) + cscsk; + са (oak, — o2ks) + cs (cik; + 02k) ; 

{R2}, {Πο}; оо (су + cakz) + oscsk; + ca (cake + o1 ky) + cs (orks — o2ky) ; 

{Ra}, {Πο}; оо (οι + οκ.) + oscsk; + ca (o1ky — ozke) + cs (orks + σοΚῳ); 
P; (Ro) , (Ra) ; oo (ci + cokz) + oscak; + ca (σι ky — σο]ες) + cs (σι ks + oaky) ; 

{R2}, {Πο}; оо (οι + οκ) + озсзК. + са (σοΚα + σι]ω) + cs (orks — oaky) ; 

{Ra}, {R6}; оо (οι + e2kz) + oscsk; + са (oiky — σαΐου) + cs (oike + σου): 
SG 145 
Гь; (C3 1002}, T; Non-Centrosymmetric; with SOC 
Г; {R2, Πο}; οισο + c203kz + (алой + h.c.) ; 

{Ва, Ra}; (οι + cok? + esk2) со + У σι [(ci,1 + ci,2k? + cis k2) k; + ciake (k2 — 3k2) + ci,sky (3k2 — k2)] ; 
M; (R>, Вә}; εισο + ΕΣ ἀπ σι (Civ Κα + cio ky + οι ας); 
А; {Π2, Re); οισο + c203kz + (0304 k4. + h.c.); 

{Ва, Ra}; (су + cok? + csk2) oo + У уо: [ (сь1 + ci,2k? + c¿ak2) k; + ciake (К? — 3k2) + сік, (3k2 — k2)] ; 
L; {R2, Вә}; асо + У σι (Civ ks + cio ky + οι ας); 
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Accidental degeneraci 


A; {R2}, (R4) ; oo (c 
{R2}, {Вв}; оо (с 
{Ra}, {Re}; оо (с 

P; (Ro) , (R4) ; oo (с 
{R2}, {R6}; оо (с 
{Ra}, {R6}; оо (с 

SG 146 


es on high symmetry line 


соЁ» o3c3kz C4 (oiky 
+ ckz) + o3c3kz + C4 (σο Κα 
coke o3c3kz + C4 (oik; = 
cok. o3c3kz C4 (oiky 
coke o3c3kz C4 (о2К» 
( 


“= cok: 4 o3c3kz + CA oiky => 


) 
) 
Oika + o2ky) ; 
) 
) 
) 


, 


, 


, 


, 


Tn; {231000}, 7; Non-Centrosymmetric; with SOC 


D; {В2, Re}; асо + e203kz + (o104 ki + hic.) ; 

{Ва, Ва}; (су + cok? esk2) oo + У), σι [ει + cio? 
Z; { Во, Re}; с100 + соозЁ + (o0 K4. + h.c.) ; 

{ Ва, Ва}; (ei ck? cak2) Со + c Ci [ίοιι οι ος 
L; (R5, R2}; асо + E x σι (Ci 1k; + cio ky + ci,3kz) ; 


(a)F; (H5, H3); εισο 
(b)F; (Ro, Ro}; C100 


3 

+ Ms σι οι 1k; + Ci 2k, + Ci, 
3 

T 24-01 (cii ka + ci,oky + ci, 


сіз?) kz + ciake (ke — 3k; 


ci, 3k?) kz + сак. (К — ЗК 


) + shy (882 — №]: 


) + с.к, (3k2 — k7)] ; 


Accidental degeneraci 


es on high symmetry line 


A; {R2}, {R4}; σο (c + cok; ) + o3cakz + сл (o1ky — o2kz) + cs (o1 ks + σαΐου); 
{R2} , {Re}; со (сі + с2К.) + o3c3kz + са (σ2Κα + oiky) + es (σι Κα — 02ky); 
{Ra}, {Re}; 00 (c + cokz) + o3ce3kz + ca (o1ky — o2kz) + cs (o4 ks + соЁу); 
Р; {R2}, {R4}; O0 (c cokz) + o3cakz + сл (o1ky — o2kz) + cs (o4 ks + σαΐζυ); 
{R2}, {Πο}; σο (ο + с2К. + o3c3kz + C4 (σοΚα + oiky) + C5 σι] — o2ky); 
{Ra}, {Πο}: 00 (c cokz) + o3cakz C4 (oiky — o2kz) + cs (оК + с2Ку); 
5С 147 
Гь; {581000}, {1000}, 7; Centrosymmetric; with SOC 
Accidental degeneracies on high symmetry line 
A; (Ro, Re}, (Fa, Ва}; Гоо (су + cokz) + Гз,осзк. + Τι (cake + sky) + To (саку — οσα) + (аа Г2,+ К + h.c.) ; 
P; (Ha, Re} š {Ra, Ra} ; Го,о (οι cok;) T3 0¢3kz >J Γιο (cake C5 ky) Το (caky = c5kx) ЕБ (αι Γον. == h.c.) ; 


SG 148 


Tra; {551000}, {1000}, 7; Centrosymmetric; with SOC 
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Accidental degeneracies on high symmetry line 


A; (Ro, Ret, (Ra, Ra}; Гоо (οι + cokz) + Гз,осзЁ + Γιο (cake + esky) + Гә,з (caky — ceske) + (о1Гә,„К— + h.c.) ; 

P; (Ro, Re}, (Ra, RAY; Гоо (ci + cək;) + Va;ocakz + ΓῚ 0 (cake + c5 ky) + Vo,3 (caky — csk;) + (oio Lk. + h.c.); 

SG 149 

Г»; (C3 |000), {C5,|000}, 7; Non-Centrosymmetric; with SOC 

Г; (Rs,R4)Y; (су + cok? + csk2) со + саозК» (kz — ЗК) + {σι [on ky (ky — 3k2) + k; (α» + oak? + аа?) + h.c.) ; 
Re; c2 (озК» + oiky) — c302kz + οισο; 

М; (R>, Ra}; οισο + с2озкь + Σι σι (сёл Ки + c¿2k;); 

А; {R3, Ва}; (су + cok? + csk2) со + саозЁ» (kz — ЗК) + {σι [on ky (ky — 3k2) + k; (a2 + oak? + аа?) + h.c.) ; 
Re; c2 (озК» + o1ky) — c302kz + с100; 

L; {R2, Ra}; εισο + соозк + Y, σι (cia ky + ci,akz) ; 

Accidental degeneracies on high symmetry line 

A; {R2}, {Ra}; со (ει + cokz) + озсзк. + [(i + УЗ) cao+k- + hic] 
{Ro}, {В в}; до (су + cokz) + ascskz + [(à — V3) cao. ky + h.c.] 
{Ra}, {Re}; со (οι + cokz) + oscsk; + [(i + УЗ) cao. k_ + h.c.] 

P; {Ro}, {R4}; со (су + cokz) + oscsk, + [(i + УЗ) сло+К- + hic] ; 
{R2}, {Re}; оо (су + c2k;) + oscsk; + [(&— УЗ) сас+Ё+ + h.c.] ; 
{Ra}, {Re}; до (c1 + cokz) + o3cskz IG + УЗ) CAO 4k + h.c.) ; 

У; (Ra) , (Fa) i со (ει + coke) + озсзК» + Σ᾿ σι (Ci iky + cio) i 

R; {R2}, {R4}; со (οι + coke) + озсзкь + Уу σι (cia ky + ciokz); 

SG 150 

Гь; {CT |000}, {0311000}, 7; Non-Centrosymmetric; with SOC 

Г; {Rs, Ra}; (ει + cok? + сзК2) со + cacak, (ky — 3k2) + {σε [on ks (kz — ЗК) + k; (оо + ask? + ouk2)] + h.c. ; 
Re; c2 (σι Κα — osky) — c302kz + с100; 

M; (R>, Ra}; сісо + c203ky + >>, сі (civ Κα + ci,2kz) ; 

А; (Rs,R4Y; (cí + cok? + csk2) со + caoaky (ky — 3k2) + (o4. [oi k, (k2 — ЗЕ») + kz (a2 + ask? + ou k2)] + h.c. ; 
Re; c2 (σι Κα — osky) — c302kz + οισο; 

L; {R2, Ra}; οισο + c203ky + yy σι (civ Κα + ci,2kz) ; 

K; Πο; c2 (σι Κα — osky) — c302kz + οισο; 

H; Re; c2 (σι Κα — osky) — cao2kz + с100; 
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Accidental degeneracies on high symmetry line 


А; (Ro) , {R4}; 
{R2}, {R6}; 
{Ra}, {Ro}; 

P; {Ro},{Ra}; 
{R2}, {Re}; 
{Ra}, {R6}; 

T; {Ro}, (Fa) ; 

S; {Ro},{Ra}; 


Т"; (Ro) , (Fa) ; 
5'; {Ro}, {Ra}; 


cokz) + сзсз: [(1 iv’) cao+k_ + h.c.] | 

cokz) + o3cakz [(1 — iv/3) Сао + h.c.] Е 

cokz) + o3cakz [(1 iv/3) cA0 4 k— + h.c.] ; 

cokz) + 03€akz + ca (σι Κι — cake) + cs (cik; + 02k); 

cokz) + o3c3kz + ca (02 ks + oiky) + es (σι Κα — o2ky); 

cokz) + o3c3kz + ca (σι ἴῃ — с2а) + cs (σι κα + о2Ку); 
+e (МЗ + hy)] +в (Vs h) 3.522 [вы (κ. МЗ) eua] 
+ c2 (МЗ + ky)] + сзсз (УЗК» + ky) + ΣΣ 1 σὲ [ia (Κα — УЗЕ) + ci,2ke] ; 


+ coky) T o3c3ky 4 


+ coky) + o3c3ky + 


F Yia σι (сіт + οὐρα); 
H 331 σι (сь + ciokz); 
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17. SG 151-160 


1168 


Гь; (C3 1005}, (C21]002 3, 7; Non-Centrosymmetric; with SOC 


Г; (Hs, Ra}; (cí + cok? + esk2) со + caosk, (k2 — ЗК2) + {σε [ол ky (kj — 3k2) + kz (a2 + оз? + аа?) | + h.c. ; 


Re; 

M; {Ro, Ra}; 
А; {Вз, Ra}; 
Re; 

L; {Ro, Ra}; 


c2 (Gaks + o1ky) — c302kz + с100; 


C100 + c203ks + Ум ci (civ ky + ci,2kz) ; 


(e + cok? + сзк2) со + caozke (he = 3k;) + {σι [o1 ky (k; 


oiky) 


C302 kz | 


c2 (o3ke 


C100; 


C100 + c203ks + δα σι (civ ky + ci,2kz) ; 


УЗ, 


k; (a2 | azk? 


aask?) | | has 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ва}; оо 
{R2}, {Re}; оо 
{Ra}, {R6}; оо 

P; {R2}, {Ва}; оо 
{R2}, {Re}; оо 
{Ra}, {R6}; оо 

У; {Ro}, {Ra}; оо 

R; {R2}, {Rs}; co 


SG 152 


(οι + cokz) + сзсз [(i + УЗ 
(с cokz) + o3cakz [(i J/3 
(ci + cokz) + сзсз. + [( + V3 
(οι + cokz) + сзсз [(i + УЗ 
(с cokz) + o3cakz [(i УЗ 
(с cokz) + сзсз: [(i 

(οι + c2kz) + озсзКь x ο σι 
(οι + coke) + озсзКь m σι 


Гь; (C3 1002}, {С |005}, 7; Non-Centrosymmetric; with SOC 


Г; {Rs, Ra}; (ει + cok? + сзК2) со + слозЁ, (ky — 3k2) + {σε [on ks (kz — 3k23) + k; (оо + ask? + ouk2)] + h.c. ; 


Re; 

M; {Ro, Ra}; 
А; {Вз, Ra}; 
Re; 

L; {Ro, Ra}; 
K; Re; 
H; Re; 


osky) 


C302 k; | 


Со (σι Κα 


C100; 


C100 + c203k, + >>, σι (Ci ks + Ci,2kz) ; 


(ει + cok” + esk2) со + caoaky (ky — 3k2) + {σι [αι Κα (kz 


C2 (oike + osky) — c302kz 4 
€100 + c203k, + D σι (Cia ks + οι ος); 


osky) 


C302 kz 


г C100; 


C2 (σι Къ 


C100; 


C2 (σι Κα + osky) — c302kz 4 


Г C100; 


ЗЕ) 


ask?) | l һ.с.}; 
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Accidental degeneracies on high symmetry line 


A; 


{R2}, (Ray; 
{R2}, {R6}; 
{Ra}, {Ro}; 
{R2}, {Ва}; 
{R2}, {R6}; 


{Ra}, {Re}; 
{R2}, (Ray; 
{Re}, {R12}; 
; {Ro}, {R4}; 
5'; {Ro}, {Ra}; 


SG 153 


1 iv/3) CAO k_ + h.c.] Е 


1 — iV/3) асъ + h.c.] ; 


[( 
oscskz + [(1 + 2/3) cao+k+ + h.c] ; 
[( 


oiky — o2kz) + cs (σι ks + ооу 


И 


02k; T oiky) + C5 (σι Къ = соу 


Bi 


i сг (УЗЕ, + К,)] + сзсз (V3kz + ky) + 35a G: [сл (ke — V3ky) + ci,2kz] ; 
+ сә (УЗЁ» + ky)] + сзсз (V3ke + ky) ΕΣ оз [сл (Κα — УЗЕ) + ci,2ke] ; 


); 
); 
o3c3kz ca (o1ky — o2kz) ccs (σι Κα + o2ky js 


озсзку + У), σι (сілке + ¢i,2kz) ; 


со (οι + с2К.) + o3c3kz 

со (ει + cokz) 

со (οι + cokz) + озсзК» 

со (ει + cokz) + озсзк: + са ( 
со (ει + cokz) + озсзк: + са ( 
со (ει + с2К.) 

oo [с1 + 

d 

со (ει + с2Ку) 

со (ει + с2Ку) 


oscaky + У), σι (οι,1Κα + ¢i,2kz) ; 


Гь; (C3 1003}, {С>1 |005}, 7; Non-Centrosymmetric; with SOC 


Г; 


M; 


A; 


L; 


{R3, Ва}; (ex + cok? + csk2) со + cake (kz — ЗЕ) + {σι [oi ky (kç — 3k2) + kz (a2 + oak? + аа?) | + h.c.) ; 
Re; c2 (озК» + oiky) — c302kz + οισο; 

{R2, Ra}; οισο + co03ke + aan ci (Ci, iky + ci,2kz) ; 

{R3, Ra}; (су + cok? + csk2) со + сабзК» (kz — ЗЕ) + {σι [arky (kç — 3k2) + kz (a2 + oak? + аа?) | + h.c.) ; 
Re; Со (Gak, + o1ky) — c302kz + с100; 

(R5, Ва}; οισο + cəcsk, + Σο σι (ο τον + ci,2kz) } 


Accidental degeneracies on high symmetry line 


A; 


P; 


{R2}, {Ва}; 
{R2}, {R6}; 
{Ra}, {Re}; 
{R2}, {Ва}; 
{R2}, {R6}; 
{Ra}, {Re}; 
{R2}, {R4}; 


; {Ro}, {Riz}; 


со (ει + cokz) + сзсз. LG 
со (ει + с2К.) + сзсз. LG 
со (ει + cokz) + озсзК» [(i 
со (ει + с2К.) + o3c3kz [(i 
со (ει + cokz) + сзсз. LG 
со (ει + cokz) + сзсз. LG 
со (ει + coke) + o3cake ЬУ, σι 
со (сі + coke) + сзсз З АЯ σι 
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Гь; (C3 1002}, {031004}, 7; Non-Centrosymmetric; with SOC 


Г; {R3, Ra}; (су + cok? + csk2) со + caosky (ky — 3k2) + {σι [arka (kz — ЗК) + k; (a2 + oak? + аа?) | + h.c.) ; 
Re; Со (σι Κα — osky) — c302kz + οισο; 

M; (Ro, Ra}; οισο + c203ky + by σι (civ Κα + Ci,2kz) ; 

A; (Ha, Ва}; (су + cok? + csk2) со + caosky (ky — 3k2) + {σι [arka (kz — ЗК2) + k; (a2 + oak? + αι k2)] + h.c.) ; 


Re; c2 (σι Κα — osky) — c302kz + с100; 
L; {R2, Ra}; cico + c203ky + Pm сі (οι 1 Κα + ci,2kz) ; 
K; Re; Со (c1 ks — o3ky) — c302kz + с100; 
Н; He; c2 (c1ks — o3ky) — c302kz + 0100; 
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Accidental degeneracies on high symmetry line 


A; {Πο}, {R4}; оо 
{R2}, (Rey; оо 
{Ra}, (Rey; оо 

P; {19}, Uu): оо 


( 1 iv) cage k + h.c.] i 
( 
( 
( 
{R2}, {Re}; оо (с + cok; 
( 
[ 
[ 
( 
( 


o3c3kz [( 
o3c3kz [(1 | iv) CAO 4 ky + h.c.] ; 
К 


o3c3kz 1 iv/3) CAO 4 k— E h.c.] ; 


o3c3kz G oiky — ozke) ccs (σιΚα + σαΐῳ 4 


o3c3kz + ca (ог. + σι Κυ) + es (σι Κα — o2ky 


{Ra}, (Rey; оо 
T; {Ro},{Ra}; оо 
5; (Ho) ts]: оо 
Т" (Ro) {Ва}; оо 
55 {Re}, {Riz}; co 


су + C2 (V3kx К] сзсз (V3kx Kg) PAM σι [ci ke — V3. 
ει + со (V 3k, + ky)] + озєз (V3k, + ky) + 352 σι [cia (ke — УЗ 
су + Coky) + озсзК, + У), о; (ск + ci2k2); 
οι + Coky) + σασαξῳ + 22 1 σι (с,1Ё + οιοἴξε); 


) 
) 
o3c3kz C4 (o1ky — o2kz) ccs (о1К» + 02ky); 


SG 155 


Tra; {Cz |000}, íC2,|000), 7; Non-Centrosymmetric; with SOC 


Г; {R3, Ра}; (су + cok? + esk2) со + саозк» (К2 — 3k7) + {0+ [ол к, (ky — 3k2) + k; (a2 + ask? + аа?) | + h.e.) ; 
Re; сә (оз, + o1ky) — c302kz + с100; 

Zi (Rs,R4Y; (су + eok? + csk2) со + cams ks (kz — ЗК) + {σι [ол ky (ky — 3k2) + К. (a2 + ask? + ou k2)] +h.c.}; 
Re; Со (озК» + oiky) — c302kz + c100; 


І;  (Ra,Ra]; соо + c203 (ke — V3ky) + 5,4 σι [сёл (V3ks + ky) + ci,2kz] ; 
(a)F; (Ro, Ва}; εισο + сәоз®Ё + У 4 σι (Ci ky + ci,akz) ; 
(ВЕ; (Ra, Ra}; εισο + οσα (Κα + V3ky) + ΣΣ 1 σὲ [cia (V3k, — ky) + cok] ; 


1171 


Accidental degeneracies on high symmetry line 


Л; (Ra) , {R4}; до (οι + сой.) + oscsk; [(i УЗ) οισιΚ. + h.c.| ; 
{R2}, {R6}; оо (су + c2k;) + oscsk; + [(&— УЗ) cao c kg. + h.e] ; 
{Ra}, {Re}; оо (су + cokz) + озсзк. + [(&- V3) cao+k- + h.c.] ; 
P; {R2}, {Ra}; оо (ει + ekz) + озсзК. + [( + УЗ) cao c k-. + h.e] ; 
{R2}, {Re}; со (c1 + ο.) + озсзк. + [(& — V3) cao+k+ + h.c] ; 
{R4}, (Fio) оо (οι + ΟΚ.) + озсзк. + [(i + V3) can k- + h.c) ; 
В; (Rol , {Πε}; оо (ci + сок) + озсзКа а σι (ciaky + ciokz); 
X; {R2}, (Ra) ; со (су + coke) + o3cske + 52 4 σι (Cia ky + ci2kz); 
Q; {R2}, {R4}; со [ει + сә (ke + V3ky)] + озсз (ke + V δν) + 355.4 оз [61,1 (УЗЕ. — ky) + ci,2kz] ; 
У; {Ro}, {Ra}; со [ει + ο (ke — V3ky)] + озсз (ke — V3ky) + Σι σι [cia (УЗА + ky) + ск. | ; 
SG 156 
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Tn; {Cf 000), (0411000), 7; Non-Centrosymmetric; with SOC 


Г; (Rs,R4Y; c203kz + с100; 

Re; сә (o3ke + oiky) + с100; 
M; (Ro, Ra}; оз (coke + cakz) + (e301 — C502) ky + c100; 
A; {Вз, Ra}; cooskz + с100; 


Re; c2 (03ks + oiky) + с100; 
L; {Во, Ra}; 03 (coke + cakz) + (c301 = C502) ky + с100; 
A; Re; C2 (csk, + oiky) + со (сзК. + οι): 


Accidental degeneracies оп high symmetry line 


А; {Кз}, {Ra}; со (ει + cokz) + escakz; 
{Ез}, {Re}; Ao (ει + с2К.) + (УЗАь + As) csk; + [44464 + (УЗАз — As) es — Arce] ke — (Acca — 2Атсь — Azce) ky; 
{Ra} ; {Re} ; Ao (οι cokz) | (УЗА5 | Аз) c3kz [Acca (V3As As) C5 Aace] kz + (Ддсд + 2AÀ7€5 — Аз св) Ку; 


U; {R2}, (Fa) ; oo (σι + coke + csk;) + оз (cake + cskz) + (ο6σι + czo2) ky; 

P; (Ro) {R4}; oo (c1 + cək;) + oscak; + са (cik; — σο]ες) + cs (cik; + 02ky) ; 
{R2}, {Re}; со (c1 + cək;) + сзсз. + ca (coke + oiky) + cs (σι κα — ozky) ; 
{Ва}, {Re}; оо (οι + c2k;) + озсзК. + са (oiky — ozke) + cs (σι Κα + o2ky) ; 

У; {R2}, {R4}; oo (σι + coke + csk;) + оз (cake + cskz) + (ο6σι + czo2) ky; 

В; (Ra) , (Ra) i oo (c1 + coke + csk;) + оз (cake + csk;) + (οσσι + czo2) ky; 
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Ta; {Cz 1000), {σαι|000}, 7; Non-Centrosymmetric; with SOC 


Г; (Rs, Ra}; c203k; + 0190; 


Re; 
M; {Ro, Ra}; 
А; {Ез, Ra}; 
Re; c2 (в 


L; {R2, Ra}; (ссі 


К; Re; c2 (в 
H; Rs; c2 (в 
A; Re; сә (o 
P; Rs; c2 (в 


c203kz + с100; 


k, — o3ky) 4 


c2 (σι Κα — o3ky) + с100; 


r C100; 


(c201 — 6502) kx + оз (сзКу + cakz) + c100; 


— 502) Κα + оз (сзКу + cakz) + c100; 


k, — o3ky) 4 
ky — o3ky) 4 
k, — o3ky) 4 
К» — o3ky) 4 


Fa): 


Fc); 
Fc); 
Ë; )5 


ĉi}; 


Accidental degeneracies on high symmetry line 


A; {Аз}, {Πα}; оо (су + с2К..) + озсзК.; 
{R3}, {Πο}; Ао (су + cokz) + (V3As + As) csk; + (Asca + 2Атсь — Aace) Κα + 
{Ra}, {Re}; Ао (ει + cokz) + (V3As + As) csk; + (Алса + 2Атсь — Arce) ke — 
U; {R2}, {Ra}; оо (οι + coky + csk;) + оз (caky + csk;) + (сво1 + стог) kz; 
Р; {R3}, {Ra}; до (οι + eokz) + озсзК.; 
{Rs}, {Re}; Ао (οι + cokz) + (УЗАь + As) csk; + (Asca + 2Ατος — Aoc6) Κα + 
{R4}, {Re}; Ао (ει + cokz) + (V3As + As) csk; + (Алса + 2Атсь — Arce) К, — 
T; {Ro},{Ra}; до [οι + сә (УЗЁ» + ky) + сз.) + σα [са (УЗЁ» + ky) + сз.) + (coor 
S; {R2}, {R4}; co [ει + сә (ν3ξα + №) + csk; ] + оз [οι (V 3k ky) cskz] (ο6σι 
T’; (R33 , (Ra) ; со (ει + coky + сз.) + оз (саку + ськ.) + (сво + c702) ks; 
5'; {R2}, (Ra) со (су + coky + csk;) + оз (саку + e5kz) + (ceo1 + сто?) Κα; 


[Asca + (As = МЗ Аз) ορ — Αισς 
[Авса = (As = МУЗ Аз) C5 — Ace] k 


[Asca + (As = УЗА») ορ — Αισς 
[Авса -- (As = МЗ Аз) C5 — Аэсв] k 


сто») (ke — УЗ№ь) ; 
стог) (Κα — V3ky) ; 


у} 
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Гл; {СУ |000}, {0211004}, 7; Non-Centrosymmetric; with SOC 


Г; (Rs,R4Y; c203kz + cico; 
Re; сә (o3ke + oiky) + с100; 
M; (Ro, Ra}; оз (coke + cakz) + (e301 — οσο) ky + εισο; 
А; (Ri, Ri}; coo + > 
(Fa, Во}; οισο + Σ) 


(5, Rs}; cro, + У. 


L; {Βι, Ri}; C100 + > 
Uis, Ез}; οισο + У; 
Н; {В2, Ra); асо + Σ) 
(Fa, Ra}; асо + 97 
{ Вв, Re}; εισο +» 
A; He; c2 (o3ks + oiky) + со (c3kz + οι): 
S; (Ra, Ro}; [ci + сә (V3ke + ky)] σο + D [cia (ke — V3ky) + ci,2kz] σι; 
S': {R2, Ro}; (ει + ску) σο + D [cii ks + ci 2k2] σε; 


3 
i= 
3 


i= 


3 
i= 
3 
i= 
3 
i= 
3 
{= 
3 


= 


Ci 1kz0i; 


Ci,1kz0i; 


1 [6,1 (Г: зке — Γεν) + ci Diok;]; 


[cii Es + ci, 2kz] σε; 


[οι a ks + cio kz] oi; 


Ci,1kz0i; 
Ci,1kz0i; 


Ci, Κασι; 


Accidental degeneracies on high symmetry line 


А; {Кз}, {Ra}; со (су + cokz) + escakz; 
{R3}, {Re}; Ao (с 4 


{Ra}, {5ο}; Ao (οι 


U; {R2}, (Fa) i co (с 
P; {Ro}, (R4) ; oo (с 
{R2}, {R6}; оо (с 
{Ra}, (Rey; оо (с 
У; (Roy {Ва}; оо (с 
R; {R2}, (R4) ; до (с 


+ с2К.) + (V/34s + Ав) csk, + [Алса + (V 34s — As) es 


сок.) + (УЗАь + As) csk; + [Авса + (УЗАв — As) es 


+ coke + сзК.) + оз (cake + eskz) + (ceci + сто?) ky; 


cokz) + o3c3kz 


cokz) o3c3kz 


C2 kz) o3c3kz 
coke + C3 kz) 
C2 k; + C3 kz) 


σα (cake 


03 (cakx 


cskz) | (c6o1 


c5kz) + (σοσι 


ca (o1ky — σα[εω) + cs (σι κα + o2ky); 
C4 (o2kx + oiky) + ορ (oik; — o2ky) + 
CA (o1ky — 03k.) + с5 (oik; + соЁу); 


c702) ky; 


c702) ky; 


Ас] kx (Авсд 2 Атс5 А2св) ky; 
Aace] ka + (Алса + 2Ατος — A166) ky; 
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Гл; {СУ |000}, {са |001}, 7; Non-Centrosymmetric; with SOC 


Г; (fis, Ra}; c203kz + с100; 
Re; c2 (σι ἴα — o3ky) + с100; 
М; (Hao, Ra}; (c201 — сох) ke + оз (esky + сак.) + c100; 


A; {Ri, Ri}; cioo d 
(H5, Πο}; соо 4 
Uis, Rs}; c1T 0,0 

L; (Ri, Ri}; οισο + 
{ Ёз, Ёз}; οισο d 


K; Re; сә 
H; Rs; сә 
A; Rs; сә 
Р; Rs; сә 


(σι Κα — osky) 

(σι Κα + osky) + со 
(oik, — osky) 

( 


+ 00 (c3kz Р 


РУ 1 cali 

Γ а Ci, 1kz0i; 
λαο. 
- ΣΟ [су + ci,2kz] σι; 

Γ X [ci a ky + οι ος] σι; 


Oikz == osky) + 00 c3kz Е οι) ; 


Е; {R2, Ro}; до (coke + οι) + py [ci Ky + cia kz] ; 


Accidental degeneracies on high symmetry line 


A; {R3}, {R4}; 
{Rs}, {R6}; 
{Ra}, {Re}; 

U; {Ro}, {Ra}; 

P; {R3},{Ra}; 
{R3}, {Re}; 
{Ra}, {Re}; 

T; {R2}, {R4}; 

5; {R2}, {Ва}; 


Т"; {R2}, (Fa) ; 
5'; {Ro}, {Ra}; 


SG 160 


со (ει + cokz) + озсзЁь; 


Ao (οι + cakz) + (V3As + As) csk; 
Ao (су + eakz) + (V3As + Ав) сзК. 


234-65 
24-65 


(Asca 
(Aaca 


oo (οι + Coky + egkz) + оз (caky + csk;) + (e601 + €702) Καὶ 


со (ει + c2k2) + oscsk;; 


Ao (οι + cakz) + (УЗА + As) csk; + (Авса + 2Ατος 

Ао (ει + cokz) + (V34; + As) cak; + (Aaca + 2Атс5 — Аус) k 

σρ [οι + со (V 3k, + Ry) + csk; | + σα [ca (Узк» ky) csk; ] (сво 
со [οι 4 сә (УЗА, ЯЕ ky) + csk; | + оз [ca (УЗЕ, ky) csk; ] (ορσι 
со (σι + со, + cgkz) + оз (cal, + csk;) + (ceci + czo2) Κα; 

oo (οι + соку + cakz) + оз (caky + csk;) + (ceci + €702) Κα; 


Азсв) К» + [Алса + (As — УЗАв) es — Arce] ky; 
Aico) Κα — [Авса = (As — УЗАз) C5 — Аэсв] Ку; 


Азсв) К» + [Алса + (As — УЗАв) es — Arce] ky; 
2 — [Авса — (As — УЗАв) es — Acc] ky; 


C702) (k. = V3ky) Н 
C702) (k. = V3ky) ; 


Tra; (C000), (04:|000), 7; Non-Centrosymmetric; with SOC 


Г; {Rs, Ra}; 
Re; 

Z {Rs, Ra}; 
Re; 

L; (Ha, Ra}; 


c203kz + с100; 
C2 (σι Κα — osky) - 


c203kz + с100; 


C2 (oike E osky) 4 


εισο + σα [c2 (УЗК» + ky) 


C100 + 03 (caky + 


‚ C100 т 03 [ου (УЗЕ. ky) 


C2 (oike = osky) - 


г C100; 
г C100; 

cak;] bum Ci,1Ci (Κα -- V3ky) : 
cake) + 3254 слова; 

csk; ] Ka Ci, 10i {7 + V3ky) ; 


+ σο (c3kz + σι) ; 


C2 (oike = osky) k: 


+ σο (c3kz + cı); 
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Accidental degeneracies on high symmetry line 


Л; {R3}, {R4}; оо (ει + с2К.) + csacak;; 


{Ra}, {Re}; Ао (c1 


- cokz) + (УЗА 4 


= As) c3kz 


{Аа}, {Re}; Ао (е 


cokz) 


(УЗА 


Р; {R3}, (Fa) ; со (σι + cək;) + oscak;; 


{Аз}, {Re}; Ао (с 


As) c3kz 


cokz) 


{Ra} {Re}; Ao (a4 


- coke) + (УЗА 4 


(УЗА 


As) c3kz 
M As) c3kz 


(Авсл 2 Атс5 
(Aaca 2Атс5 
(Acca 2A70€5 
(Aaca 2 Атс5 


Аэсв) К» + [Алса + (As — УЗАв) es — Arce] ky; 
А1св) Κα = [Авса == (As = МУЗ Аз) C5 — Аэсв] ky; 


Азсв) К» + [Алса + (As — УЗАв) es — Arce] ky; 
А1св) ke — [Авса = (As — УЗА) C5 — Аэсв] ky; 
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18. SG 161-170 


SG 161 
Pra; {Cz |000}, {оа1| 555}, T; Non-Centrosymmetric; with SOC 


L; (fis, Ray; c203kz + C100; 
Re; c2 (σι ἴα — o3ky) + с100; 


2, im, Ri}; (c301 — C402 + C203) k; + 090; 


{R2, Ro}; (сзсз — c402 + сооз) k; + с100; 
{Rs, Rs}; οιΓοι У, [65i (iik + ГьзКу) + οερΓι,οα]; 
L; (Ri, Ri}; асо + = а onm (V 3k. + ky) + δε] σι; 
(is, Ёз}; e100 + У, [сз (V3ks + ky) + ci,2k2] σε; 
(a)F; (Ra, Ra}; σισο + os (c2ky + cakz) + 32, сіло; 
(b)F; (Ha, Ва}; εισο + оз [ο (V3k, — ky) + csk, + У? cci (ka + УЗЕ); 
А; Re; c2 (oike — osky) + σο (cakz + c1); 
Р; Rs; c2 (oike — osky) + σο (cak; + c1); 
B; (Ro,RosY; оо (coke + сї) ЬУ σι (сілку + ci,2kz); 
Y; (Ha, R2}; [οι + сә (Κα Е V3ky)| со + Ἐ [eia (V 3k; + ky) + ci,ak;] σι; 


Accidental degeneracies on high symmetry line 


Л; (Ra) , {Ra}; оо (ει + cək;) + csacak;; 
{56}. {Πο}; Ао (су + οκ.) + (УЗА + As) csk; + (Asca + 2Атсь — Азсв) ke + [Алса + (As — УЗАв) es — Arce] ky; 
{Πα}, {Re}; Ао (οι + cək;) 4 (УЗА As) c3kz + (Алса + 2A7c5 — Асб) ke — [Авса — (As — МЗ Аз) ορ — Aace| ky; 
Р; {R3}, {Ra}; σο (c1 + cək;) + o3c3kz; 
{Rs}, {Re}; Ао (οι + сок.) + (W3A5 + Аз) сзК. + (Asca + 2A7c5 — Азсв) К» + [Алса + (As — УЗАв) cs — Arce] ky; 
{Ra}, {Πο}: Ао (су + οκ.) + (V3As + As) csk; + (Алса + 2Атсь — Arce) Κα — [Acca — (As — УЗАв) cs — Arce] ky; 


SG 162 
Ta; {Cf |000), (C5,/000), {1000}, 7; Centrosymmetric; with SOC 


Accidental degeneracies on high symmetry line 


A; (Ha, Ra}, {Ro}; Гоо (οι + cokz) + Vs;ocskz + са (T2, 2ks — Γιου) + cs (Voi ks +T2,3ky) ; 
P; (Fs, Ra}, {Πο}; Го,о (c1 + cokz) + Гз,осзКа + ca (Г2,2К» — Vi,oky) + cs (Toi ks + T2,3ky) ; 


SG 163 
Г»; (C7 |000}, {Ο51|00} }, {1000}, 7; Centrosymmetric; with SOC 


A; (Rao, Rio}; (ει + cok? + csk2) Го,о + саГо,зЁ» (k2 — ЗЕ?) + ΣΟ} Г, 2 [ (сёл + ουρά” + cisk2) k; + ci ak, (k2 — 3k2)] ; 
{Riz, Ris}; с1Го,о + сә (Γ3,1 Κα + Го,2Ку) + kz (сзГ11 + c4V2,1) ; 
L; (Rao, Rio}; σι Γοιο + cəlo 2k; + Rm Ta (cia ky + ci ος); 


1177 


Accidental degeneracies on high symmetry line 


A; (Rs, Ra}, (Re); Гоо (сч 
Р; (fis, Ra} D {Re} ; Го,о (οι 
В; (Hs, Rs} , (Ro, Вт}; Гоо (οι 4 


SG 164 


Ta; (Cj |000), {C3411000}, {7|000}, 7; Centrosymmetric; with SOC 


Е cakz) + Гз,осзЁ» + са (Ta, ks — Tioky) + cs (Го 1ке + 2,3) ; 
сок.) + Va,ocakz + ca (2,2 ks — Г1,оЁу) + cs (To ik, + To,3ky) ; 
- cokz) + V3 0c3kz + Гл,о (caky + eskz) + >, Loi 


(ci iky + οι 2k;) ; 


Accidental degeneracies on high symmetry line 


А; (Ra, Ra] {Re}; Гоо (с 
P; (Ho, Re}, (Fa, Ra}; Гоо (οι + 


SG 165 


cokz) + Ua,ocakz + ca (Vike +T2,2ky) + cs (Uo, 
г ου Κα) =P Ts 0¢3kz x Γιο (ck. T csl.) + Гә з (caky = cskz) + (o Γον + h.c.) š 


Ку = Το зЁх) ; 


D; {СУ |000}, (C2,|003), {1000}, T; Centrosymmetric; with SOC 


А; {Βιο, Rio}; (ει + cok? + csk2) Го,о + cTo,sky (k2 — 3k2) ΕΣ Tio [(ci,a + ci2K? + ci,3h2) kz + ciake (ΚΖ — 3k2)] ; 


{Riz, Ris}; с1Го,о + сә (Va;1Ky — Го,2К») + kz (сзГ11 + c4V2,1) ; 
L; (Rao, Rio}; с1Го,о + с2Го,2Ку + > Iii (οι ik; + c¿2k;); 
H; (Re, Re}; ciloo + сә (Lok, — Го,зКу) + k; (с5Г1,2 + σα 2,2 + c4T3,2) ; 


Accidental degeneracies on high symmetry line 


A; (Ha, Ra) (He) ; Го,о (сі + cokz) + Гз,осзЁ» + ca (Vike + T2,2ky) + cs (Ta ik; — Г2,зК»); 


Р; {R2, Re} ; (Ra, Ra}; Го,о 


( 
(οι + cok;) + Гз,осз: + V1,0 (cake + esky) + Гә,з (саку — cska) + (о Гә, + h.c.); 
S; {Η5, Е}, (Ет, Rr}; Гоо [οι + сә (УЗА + ky)] + Гз,осз (V3k; + ky) +T1,0 [c4 


το I», [ei (УЗА, — К») Е οι ος] Н 
S’; (Rs, Rs}, {Вт, R7}; Voo (су + c2ky) + Гз‚осзКу + Dio (cake + οὐκ) + У Го, (ска + ciakz); 


SG 166 


Γρ; {C3 |000}, 1С. |000}, {71000}, 7; Centrosymmetric; with SOC 


(ks — УЗЕ) + eske] 4 


Accidental degeneracies on high symmetry line 


A; {Rs, Ra} ў {Re} р Του (οι 


P; (Rs, Еа}, {Re}; Го,о (c1 


cokz) 


cokz) 


Τα 0c3kz + ca (Г2,2Кз —Tioky) + cs (Vo, ka d 
I'socakz + ca (Г2,2Кз — ГьоКи) + cs (Vo, Ка d 


Е T2,3ky) ; 
Е T2,3ky) ; 
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Dra; (Cs 1000}, (C| 


111) {11000}, 7; Centrosymmetric; with SOC 


222 


Z; (Rio, Rio}; (ει + c2k2 + cak2) Го,о + саГо,зК» (kz — ЗЕ) + У, Γι» [ει + ci ok? + cik?) К» + ci aky (ky — 3k2)] ; 
(Ras, Ris}; с1Го,о + c2 (Γ3.1Κα + Го,2Ку) + kz (єзГ1, + c4T2,1); 
L; (Fio, Rio}; с1Го,о + с2Го,2 (ke — V3ky) + X2 Гал [οι1 (V3k + ky) + ci,2kz] ; 


Accidental degeneracies оп high symmetry line 


A; (Rs, Ra}, {Re}; 
P; (Rs, Ra} , {Ro}; 
B; (Rs, Rs}, (Fs, Вт}; Гоо (σι + coke) + Гз,осз 4 
У; (Rs, Rs}, (Rr, Rr}; Гоо [οι + сә (Κα — V3ky)] 1 
>= | P2, [cia (УЗК» + ky) + ci,2kz] ; 


SG 168 


Го,о (ει + cokz 


, 


, 


( ) 
Го,о (σι + c2k;) 
( ) 


- Гз,осз: + ca (To, ks — ГлоКи) + cs (To ik; + Г2,зКу); 
- T3,063kz + ca (To, ks — ГлоКи) + cs (Vo, ks +T2,3ky) ; 


- 1,0 (саку + csk;) + x 3 Το (c¿ik; + ci,2kz) ; 
Гз,осз (ka — V3ky) + Гао [ca (МЗК + ky) + csk;] + 


Ta; (Cd |000}, T; Non-Centrosymmetric; with SOC 


Г; {R2, Rio}; 
{Ra, Rio}; 
{ Re, Rs}; 
M; {Ro, Ra}; 
А; {Ro, Rio}; 
{ Ra, Rio}; 
{ Re, Rs}; 
L; {Ro, Ra}; 
К; {R2, Re}; 
H; (fa, Re}; 


C100 c203kz 
(ει + cok? + сз 
C100 c203kz 
C100 c203kz 
C100 c203kz 
(сі + cok? + сз 
C100 c203kz 
C100 C203k; 
C100 c203kz 
C100 c203kz 


(010 Kk, 


(aio4k4 + h.c.) ; 
k2) со + (ca + csk? + cek?) Коз + [(oxk2. + azk} ) o + h.c] ; 
(oio k- + h.c.) ; 
Еа σι (Cii Κα + Ci,2ky) ; 
(o104 ki + h.c.); 
k2) со + (ca + csk? + cek?) Коз + [(αιΚ) + azk} ) o+ + h.e] ; 
(oio k_ + h.c.); 
Уз А σι (cii Κα + Ci,2ky) ; 


- T h.c); 


(оле Кз 


t + h.c); 
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Accidental degeneracies on high symmetry line 


А; {Р}, {Во}; асо + J ος σι (οι. + с„әЁ? + сі,зК2) 4 
{R2}, {Πιο}: оо (су + cokz) + озсзК. + (aik+o+ + h.c.) ; 
{R2}, {R4}; оо (су + cək;) + озсзК. + (αικ- σε + h.c.) ; 
{R2}, {Re}; соо 32,95 σὶ (ск. + c¿2k2 + ci,3k2) 4 
{R2}, {Rs}; соо + УХ ο. σι [cinke (1 + ci,2k? + ci,3k2) 
{Ra}, {Rio}; cioo + 32,253 % [eias (14 ci,2k? + сз?) 
{R4}, {R12}; асо + У, 936i (ci ks ci ok? ci, sk?) 
{Ra}, {Re}; оо (су + с2К.) + озсзК. + (oik σε + h.c.) ; 
(Ra), {Rs}; соо 35, 9, 0i (Cis ci, ak? + сі,зК2) 
{Re}, {Rio}; οισο + > оз σι (cii ke ci 2k? ci,3k2) 
{Re}, {Riz}; οισο + У, озо [0.10 (14 cia k" + сі,зК2) 
(Re) {Rs}; оо (су + cokz) + озсзК. + (oik σι + h.c.) ; 
{Rs}, {Ро}; оо (с1 + cokz) + oscakz + (αικ- σε + h.c.) ; 
{Rs}, {R12}; cioo + Е σι СЕС F с>? 4 ci, sk?) | 
{Rio}, {R12}; со (а + cək;) + озсзК. + (αικ- σε + h.c.) ; 


U; {R2}, {R4}; оо 
P; {Πο}, {Ra}; оо 
{R2}, {Re}; оо 
{Ra}, {Re}; оо 
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cok 


o3c3kz 


οι d 


z 


Οι + cok 


σι + cok 


cok 


z 


) 
=) 03C3kz 
) 


o3c3kz 


Οι 4 


( 
( 
( 
( 


=) 03C3k; 


ca (o1ky — o2kz) 4 
C4 (ak; + oiky) d 


c4 (o1ky — o2kz) 4 


Г C5 (σι κα = 


(αισ K3. + h.c.) ; 


(oao K?. + h.c.) ; 


ciak? + C; ,5k2] - 


(CLE 


ciak? + c; 5 k2] - 


(oao + k3 ale h.c.) ; 


(αισ K?. Ξ3 һ.с.) ; 
(oao k2 E h.c.) 5 


г azk?) Fa 


| h.c.] ; 


СЕ 


H azk?) o 


| h.c.] ; 


ciak? + ci,sk2] + [ίαι kŠ + azk?) с+ + h.c.] ; 


0104 k*. + А.с. 3 
2 


bo сі (Cia ks + ci,2ky) ; 


Г C5 (σι ks e σον) ; 


о2Ку); 


Г C5 (σι Къ ΞΕ o2ky) H 


Гь; {Cg 1002}, 7; Non-Centrosymmetric; with SOC 


Г; (Hs, Πιο}; 
{Ra, Rio}; 
{ Re, Rs}; 
M; (Ro, Ra}; 
А; {Ri, Ri}; 
Us, Ru); 
Lis, Ro}; 
Lir, Rr}; 
L; {Rı, Ri}; 
{ Rs, Rs}; 
К; (Ro, Re}; 
H; (Ro, Re}; 
lu, Ва}; 
S; {R2, Ro}; 
5'; {52,52} 
Е; {Ro, Ro}; 


C100 + C203k, 


(e + cok? + сз 


C100 + C203kz 


C100 + C203k, 


(oio ki + h.c.); 
k2) со + (ca + csk? + cak2) Коз + [(о 5. + oak?) σι + h.c.] Е 
(oio К + h.c.); 
Y c σι (Ci Κα + Ci,2ky) ; 


(сзо1 — с402 + с203) kz + οισο; 


c203kz + с100; 


c203kz + с100; 


(сзо1 — с402 + сооз) kz + οισο; 


(c301 — C402 + C203) k; + C100; 


(c301 — C402 + сооз) kz + οισο; 


οισο + co03kz + (олт yki + h.c.) ; 


c203kz + с100; 


(c301 — с402 + сооз) k; + с190; 


о 


1 


00 (ο kz C3 Ку 
σο (сә ke C3 Ку 
00 (сә Κα C3 Ку 


σι 


) 
) 
) 
) 


σι 


3 

2a сузо Καὶ 
3 

in соч; 
3 

ini 10а; 
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Accidental degeneracies on high symmetry line 


А; {Р}, {Во}; асо + J ος σι (οι. + с„әЁ? + сі,зК2) 4 
{R2}, {Πιο}: оо (су + cokz) + озсзК. + (aik+o+ + h.c.) ; 
{R2}, {R4}; оо (су + cək;) + озсзК. + (αικ- σε + h.c.) ; 
{R2}, {Re}; соо 32,95 σὶ (ск. + c¿2k2 + ci,3k2) 4 
{R2}, {Rs}; соо + УХ ο. σι [cinke (1 + ci,2k? + ci,3k2) 
{Ra}, {Rio}; cioo + 32,253 % [eias (14 ci,2k? + сз?) 
{R4}, {R12}; асо + У, 936i (ci ks ci ok? ci, sk?) 
{Ra}, {Re}; оо (су + с2К.) + озсзК. + (oik σε + h.c.) ; 
(Ra), {Rs}; соо 35, 9, 0i (Cis ci, ak? + сі,зК2) 
{Re}, {Rio}; οισο + > оз σι (cii ke ci 2k? ci,3k2) 
{Re}, {Riz}; οισο + У, озо [0.10 (14 cia k" + сі,зК2) 
(Re) {Rs}; оо (су + cokz) + озсзК. + (oik σι + h.c.) ; 
{Rs}, {Ро}; оо (с1 + cokz) + oscakz + (αικ- σε + h.c.) ; 
{Rs}, {R12}; cioo + Е σι СЕС F с>? 4 ci, sk?) | 
{Rio}, {R12}; со (а + cək;) + озсзК. + (αικ- σε + h.c.) ; 


U; {R2}, {R4}; оо 
P; {Πο}, {Ra}; оо 
{R2}, {Re}; оо 
{Ra}, {Re}; оо 
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cok 


o3c3kz 


οι d 


z 


Οι + cok 


σι + cok 


cok 


z 


) 
=) 03C3kz 
) 


o3c3kz 


Οι 4 


( 
( 
( 
( 


=) 03C3k; 


ca (o1ky — o2kz) 4 
C4 (ak; + oiky) d 


c4 (o1ky — o2kz) 4 


Г C5 (σι κα = 


(αισ K3. + h.c.) ; 


(oao K?. + h.c.) ; 


ciak? + C; ,5k2] - 


(CLE 


ciak? + c; 5 k2] - 


(oao + k3 ale h.c.) ; 


(αισ K?. Ξ3 һ.с.) ; 
(oao k2 E h.c.) 5 


г azk?) Fa 


| h.c.] ; 


СЕ 


H azk?) o 


| h.c.] : 


ciak? + ci,sk2] + [ίαι kŠ + azk?) с+ + h.c.] ; 


0104 k*. + А.с. 3 
2 


bo сі (Cia ks + ci,2ky) ; 


Г C5 (σι ks e σον) ; 


о2Ку); 


Г C5 (σι Къ ΞΕ o2ky) H 


Гь; {Cg |002}, 7; Non-Centrosymmetric; with SOC 


Г; (Hs, Πιο}; 
{Ra, Rio}; 
{ Re, Rs}; 
M; (Ro, Ra}; 
А; {Ri, Ri}; 
Us, Ru); 
Lis, Ro}; 
Lir, Rr}; 
L; {Rı, Ri}; 
{ Rs, Rs}; 
К; (Ro, Re}; 
H; (Ro, Re}; 
lu, Ва}; 
S; {R2, Ro}; 
5'; {52,52} 
Е; {Ro, Ro}; 


C100 + C203k, 


(e + cok? + сз 


C100 + C203kz 


C100 + C203k, 


(oio ki + h.c.); 
k2) со + (ca + csk? + cak2) Коз + [(о 5. + oak?) σι + h.c.] Е 
(oio К + h.c.); 
Y c σι (Ci Κα + Ci,2ky) ; 


(сзо1 — с402 + с203) kz + οισο; 


c203kz + с100; 


c203kz + с100; 


(сзо1 — с402 + сооз) kz + οισο; 


(c301 — C402 + C203) k; + C100; 


(c301 — C402 + сооз) kz + οισο; 


οισο + co03kz + (олт yki + h.c.) ; 


c203kz + с100; 


(c301 — с402 + сооз) k; + с190; 


о 


1 


00 (ο kz C3 Ку 
σο (сә ke C3 Ку 
00 (сә Κα C3 Ку 


σι 


) 
) 
) 
) 


σι 


3 

2a сузо Καὶ 
3 

in соч; 
3 

ini 10а; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {Rio}; соо У), озо (Ci1kz + ci ok? + с: 32) + (ол0+К + h.e.) ; 
{R2}, {Πιο}: оо (су + cokz) + озсзК. + (aik+o+ + һ.с.); 
{R2}, {R4}; оо (си + ск.) + oscsk; + (aik_oy + h.c); 
{R2}, {Re}; сосо НУ ο. % (οι,ικα + с„әЁ? + ciak?) + (ono. k2 + h.e); 

{R2}, {Rs}; οισο + У, озо [cinka (1 + сок + ciak?) + ciak? + cisk2] + [(ark} + оок) σι + h.c] ; 
{Аа}, {Rio}; соо + 27,595 0i [cia ks (1 + cio K? + ciak?) + ciak? + cisk2] + [(aik} + ask?) o, + h.c] ; 
{R4}, (R2); асо + У, 936i (ci ks ci ak? ci, sk?) (oao + κ. T h.c.) ; 

{Ra}, {Re}; оо (су + с2К.) + озсзК. + (oik σε + h.c.) ; 
{Ra}, {Rs}; соо + 27, 930i (eii ks ci 3k? ci,sk?) (αισ K?. thc); 

{Re}, {Rio}; соо + 27,593 0i (cii ke ci, sk? ci,sk?) (oao K?. thc); 

{Re}, {R12}; cigo 27,95 σι [ci ks (1 + cio K? + ciak?) + ciak? + cisk2] + [(aik} + ask?) o+ + h.c] ; 
(Re) {Rs}; оо (су + cokz) + озсзК. + (oik σι + h.c.) ; 
{Rs}, {Ро}; оо (с1 + cokz) + oscakz + (αικ- σε + h.c.) ; 
{Rs}, {12}; асо + У), озо (οι, + ορ” + ci,3k2) Ч 
{Rio}, {R12}; со (а + cək;) + озсзК. + (αικ- σε + h.c.) ; 

U; (Rol (Fa); оо ) + o3c3kz У σι (сёл К» + Ci,2ky) ; 

Р; {R2}, {R4}; σο (C1 d c2k;) 03C3kz + сл (oiky — o2kz) + С5 (σι Κα + o2ky); 
{R2}, {Re}; оо ) 

{Ra} {Re}; co 


о 


0104 k*. + А.с. 3 
2 


ει + cokz 


οι + cok; o3c3kz C4 (ak; + oiky) + 65 (σι Къ — о2Ку); 


( 
( 
( 
( 


οι + cokz) + сзсз. + са (cik, — σ2΄κα) + cs (σι Κα + o2ky) ; 
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19. SG 171-180 


Гь; (C$ 1002}, 7; Non-Centrosymmetric; with SOC 


Г; (H5, Rio); C100 
{Ra, Rio}; {οι + 
{Re, Rs}; οισο 


c203kz (ос К+ + h.c.) ; 


Cok? + cak2) со + (αι + ськ? + cok?) К.-оз + [(о 5. + oak?) σι + h.c.] : 


M; (Ho, Ra); οισο 


co03kz + (oio k_ + h.c.) ; 


c203k, S 21 σι (Ci, ik; + 2); 


A; (H5, Rio); C100 
{Ra, Rio}; {οι + 


c203kz (ос kL + h.c.) ; 


Cok? + cak2) со + (ca + ськ? + cok?) kzo3 + [(о 5. + oak?) σι + h.c.] : 


(Re, Rs}; суш 


οσα, + (oio k_ + h.c.) ; 


L; {R2, Ra}; соо 
К; {Πο, Re}; соо 


c203kz УЗ И σι (Ci, Es + ciioky) ; 


c203kz + (oio ki + h.c.) ; 


H; {R2, Re}; соо 


οσα], + (oio К+ + h.c.) ; 


Accidental degenerac 


ies on high symmetry line 


A; {R2}, {Rio}; соо + 32,55 % (GA k; + ci ak? 4 


{R2} А {А12}; σο 
{R2}, {Ra}; оо 


ci,3k2) | 


(οι + cokz) + озсзК. + (ouk 04 + h.c.); 


(οι + cək;) + озсзК. + (ark_o4 + h.c.) ; 


{R2}, (Hs); σισο + > оз σι (οι το» H οι ο” | 
{R2}, {Rs}; соо + > оз [cii k; (1 + οι ο 
{Ra}, {Rio}; асо + 21 09 σὲ [cia (1+ c; ο” 


(Ra) А {Riz} ; @100 T > оз σι (cake ci, 3k? 
сок.) + озсзК» + (ok + h.c.); 
{Ra}, {Rs}; соо +} 93 σι (ci ik; + cia? 
{Re}, {Rio}; асо + 21 936i (cik; + cia? 


{Ra}, {Re}; оо 


ci,3k2) 


(aio 4k + h.c.) 3 


(aiok? + h.c.) ; 
ciak? + ci,sk2] + [(αικ). + azk?) σι + h.c.] : 


ciak?) 


ci AK? + ci,sk2] + [(o kŠ + azk? ) σι + h.c.] ; 


ciak?) 


ci,3k2) 


— 
о 
= 


ci,3k2) 


ci,3k2) 


(oio, ki E h.c.) ; 


(ос? = һ.с.) ; 


(о1о 2, єй һ.с.) ; 


{Ro}, {R12}; асо + 0,30% [cia kz (1 + ci2k? ο 
{Re}, {Rs}; оо (су + cokz) + oscakz + (oik σε + h.c.) ; 
{Rs}, {Rio}; оо (с1 + cokz) + озсзК. + (αικ- σε + h.c.) ; 
{Rs}, {R12}; асо + $5 936i (οι τὴς, F ciak? 4 ci,3k2) | 
{Rio}, {R12}; со (ci + cək; o3c3kz + (о1Ё o4. + h.c.) ; 


U; (Roy. {Ва}; oo 
P; {R2},{Ra}; оо 
{R2}, (Rey; оо 
{Ra}, (Rey; оо 


ει + cokz 


ει + cokz 


ει + со 


O3Cakz C4 (о2К» + oiky) 4 


o3c3kz C4 (oik; — oak) 4 


+ ci,ak? + cisk2] + [[oik3 + azk?) oy + h.e] ; 


(aio i k2 + h.c.) ; 


) 
( ) + oscsk; + 3554 σι (ci ka + ci oky) ; 
(οι + cokz) + сзсз: + ca (σι ky — σοΚα) 4 
( ) 
( ) 


F cs (Oika + σον); 


σι Κα + o2ky) ; 
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SG 172 


Гь; (C$ 1002}, 7; Non-Centrosymmetric; with SOC 


Г; {В2, Ri2}; cioo + c203kz + (o104 k4. + h.c.) ; 
(Ra, Rio}; (e + cok? + c3k2) oot (ca + ськ? + св?) kzo3 + [αι 3. + oak?) σι + h.c.] : 
(Re, Rs}; οισο + οσα, + (oio k_ + h.c.) ; 

М; {R2, Ra}; οισο + cəcsk; уз σι (Citke + ci ok.) ; 

А; (Bo, Вә}; cico + c203kz + (Qno 4 + h.c.) ; 
(Ra, Rio}; (ei + cok? + cak2) oot (ca + ськ? + cek?) kzo3 + [αι &3. + oak?) σι + h.c.] Н 
(Re, Rs}; οισο + οσα, + (oio k_ + h.c.) ; 

L; {В2, R4}; соо + c203kz а σι (Ci, 1ko + ci ok.) ; 

К; (Ho, Re); соо + c203kz + (aio+k+ + h.c.) ; 

H; {R2, Re}; соо + c203kz + (aio+k- + h.c.) ; 


202102.00016v1 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ею}; слбо + У оз σι (ci ike 4 Ci, ak? 4 ci,3k2) | (oao + K3. T h.c.) ; 
{R2}, {Πιο}: оо (су + cokz) + oscak;, + (on kp 04 + h.c.); 
{Ro}, (Ra); σοί(ει + cək;) + озсзК. + (αι. o4 + h.c.) ; 
(Ha), {Re}; coo 3259, σι (cike + Ci,2k? + cisk2) + (αισεΚ᾽ + h.c) ; 

{R2}, (Ras); соо + У), озо [Cii ks (1 + ci 2k? + cis k2) + ci ak? + cis k2] + [(on Kd. + azk?) σι + h.c] ; 
{Ra}, {Rio}; οισο + У), оз σι [Cii ks (1 + ci ok? + cis k2) + ciak? + cisk2] + [(on k3 + оок) σι + h.c] ; 
{R4}, {Ri2}; ion + оне (eae ci, 3k? + cisk2) + (ono КЗ + h.c.) ; 

{Ra}, {Re}; σοίοι + с2К.) + озсзК. + (ouk σι + h.c.) ; 
(Fa), (Ha); соо + У, озо (eiie + οι ο” + cik?) + (oio k2. + he.) ; 

{Re}, {Rio}; асо + 21 936i (ci ikz + cia k? + cis k2) + (олок? + h.c.) ; 

{Re}, {Ria}; соо + УХ оз σι [Cii k; (1 + ci 2k? + ος) + ci ak? + cisk2] + [(αι Kd. + azk?) oy + hic] ; 
(He) {Rs}; оо (су + cokz) + oscakz + (oik σε + h.c.) ; 

{Rs}, {Πιο}: оо (с1 + cək;) + озсзК. + (oik σε + h.c.) ; 

{Rs}, {R12}; асо + $5 936i (ci ks + cia k? + cis k2) + (оо? + h.c.) ; 

{Rio}, {Riz}; до (су + c2k; 

U; {R2}, (Fa): оо 

Р; {R2}, {Ra}; оо 
{R2}, {Re}; оо 
{Ra} {Re}; co 


Q 


o3c3kz (oik- o4. T h.c.) H 
03C3k; а σι (сёл К» + Cio ky) ; 


) 
) 
οι + с2К.) + сзсз. + ca (o1ky — σοΚα) + cs (σι Κα + 02ky); 
) 
) 


ει + cokz 


O3Cakz C4 (aa ks + oiky) + с5 


ει + cokz 


( 
( 
( 
( 


o3c3kz + ca (c1ky — σος) + cs (σι Κα + 02ky) ; 


ει + со 
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Гл; (C |001}, 7; Non-Centrosymmetric; with SOC 


T; (Ro, Riz}; с1оо + c2osk; + (o0 ki + h.c.) ; 
{Ra, Rio}; (οι + cok? + csk2) со + (са + csk? + cokz) k;os + [(о1 + оо) o+ + h.c.) ; 
Ute, Rs); σισο + сооз, + (eio k- + h.c); 
M; (Ro, Ra}; eíoo + созк. + У 0i (сіль + Ci,2ky) ; 
А; {Ri, Ri}; x ΧΜ σι ισιΚ» + C100; 
(R3, Rai); c203kz + с100; 
{Rs, Ro); c203kz + с100; 


{R7, R7}; (c301 — c402 + сооз) k; + C100; 


L; ifm, Ri}; (c301 — C402 + C203) kz + C100; 


IRs,RsY; (c301 — c402 + сооз) kz + C100; 
K; {R2, Re}; соо + созі, + (oio,iki + h.c.); 
Н; (Ro, Re}; οσα: + cioo; 

(Ra, Ра}; (C301 — CaG2 + cəo3) k; + с100; 
5; {R2, R2}; оо (coke + csk; 1) 
) 
) 


о 


S’; {R2, Ro}; оо (с2К» + сзКу + οι 
R; {R2, R>); 00 (cokx c3ky σι 


8 | 
Mia @,10:К:; 
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chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ро}; coo + 2ος σι (ci ike 4 Ci, ak? 4 ci,3k2) | (oao + K3. T h.c.) ; 
{R2}, {Πιο}: оо (су + cokz) + oscak;, + (on kp 04 + h.c.); 
{Ro}, (Ra); σοί(ει + cək;) + озсзК. + (αι. o4 + h.c.) ; 
(Ha), {Re}; coo 3259, σι (cike + Ci,2k? + cisk2) + (αισεΚ᾽ + h.c) ; 

{R2}, (Ras); соо + У), озо [Cii ks (1 + ci 2k? + cis k2) + ci ak? + cis k2] + [(on Kd. + azk?) σι + h.c] ; 
{Ra}, {Rio}; οισο + У), оз σι [Cii ks (1 + ci ok? + cis k2) + ciak? + cisk2] + [(on k3 + оок) σι + h.c] ; 
{R4}, {Ri2}; ion + оне (eae ci, 3k? + cisk2) + (ono КЗ + h.c.) ; 

{Ra}, {Re}; σοίοι + с2К.) + озсзК. + (ouk σι + h.c.) ; 
(Fa), (Ha); соо + У, озо (eiie + οι ο” + cik?) + (oio k2. + he.) ; 

{Re}, {Rio}; F ? ^i-o,3 Ci (ci ikz + cia k? + cis k2) + (олок? + h.c.) ; 

{Re}, {Ria}; соо + УХ оз σι [Cii k; (1 + ci 2k? + ος) + ci ak? + cisk2] + [(αι Kd. + azk?) oy + hic] ; 
(He) {Rs}; оо (су + cokz) + oscakz + (oik σε + h.c.) ; 

{Rs}, {Πιο}: оо (с1 + cək;) + озсзК. + (oik σε + h.c.) ; 

{Rs}, {R12}; асо + $5 936i (ci ks + cia k? + cis k2) + (оо? + h.c.) ; 

{Rio}, {Riz}; до (су + c2k; 

U; {R2}, (Fa): оо 

Р; {R2}, {Ra}; оо 
{R2}, {Re}; оо 
{Ra} {Re}; co 


Q 

а 
[>] 
| 


Q 


o3c3kz (oik- o4. T h.c.) H 
03C3k; а σι (сёл К» + Cio ky) ; 


) 
) 
οι + с2К.) + сзсз. + ca (o1ky — σοΚα) + cs (σι Κα + 02ky); 
) 
) 


ει + cokz 


O3Cakz C4 (aa ks + oiky) + с5 


ει + cokz 


( 
( 
( 
( 


o3c3kz + ca (c1ky — σος) + cs (σι Κα + 02ky) ; 


ει + со 
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SG 174 
T4; {551000}, 7; Non-Centrosymmetric; with SOC 


Г; {R2, Ria}; (ει + cok” + eak2) со + оз [са (k3 — ЗК» k7) + csk, (ky — 3k2) 

(Ra, Rio); (cəoi + c302) k; + с100; 

{Re, Rs}; {ει + сок? + csk2) со + оз [ca (k3 — ЗК, Ка) + ськ, (ky — 3k2) 

М; (Ro, Ва}; оз (сәк + csk,) + (слот + cso2) k; + с100; 

А; {R2, Rio}; (cí + cok” + eak2) со + оз [са (k3 — ЗК» k2) + ськ, (ky — 3k2) 
(Ra, Rio); (c201 + c302) k; + с100; 
{Re, Ra); (οι + cok” + cak2) со + оз [са (k3 — ЗК» Ка) + ськ, (ky — 3k2) 

L; {В2, R4}; оз (coke + csk) + (ca01 + 6502) kz + εισο; 

A; (Ra, Πο}; (οι + coke + сзК? + cak?) со + (ono k2 + h.c.) ; 


1+ (aro k2 К. + h.c.) ; 
]+( + 

] + (aiok? k; + h.c) ; 
1+( 


+ (aroki К. + h.c.) ; 


+ (aiok? k; + h.c.) ; 


Accidental degeneracies on high symmetry line 


A; (Hao, Re}, {Еа}; Ао (c1 + cək;) + Ascskz + [c4 (Аз — 242 + УЗАт) + es (Аз — 24a + /ЗАв)] Κα + 
[ca (246 + Ат УЗАз) C5 (As + 2A7 4 V3A2) | ky; 

Р; {Ro},{Ra}; со (сі + cokz) + o3c3kz + ca (σι ky — ozka) + cs (σι Κα + c2ky) ; 

{R2}, {Re}; со (ει + со.) + озсзК» + ca (cake + oiky) + cs (σι κα — ozky) ; 

{Ra}, {Ro}; со (ст + cokz) + озсзК» + ca (σι Κι — ozka) + cs (σι Κα + σαΐζυ); 


T; {Ro},{Ra}; со (σι + Coke + сзЁу) + os (cake + csk; €601 + сто») kz; 
5; {Ro},{Ra}; со (σι + Coke + сзЁу) + os (cake + csk; C601 + C702) kz; 
T {R2}, {Ra}; со (c1 + Coke + сзЁу) + os (cake + csk; C601 + C702) kz; 
5"; {R2}, {Ва}; со (σι + Coke + сзЁу) + оз (cake + csk; €601 + стог) kz; 
У; {Ro},{Ra}; со (σι + соь + сзКу) + оз (cake + csk; C601 + C702) kz; 
R; {Ro},{Ra}; со (σι + Coke + сзЁу) + оз (cake + csk; C601 + C702) kz; 
SG 175 


Th; {651000}, {7|000}, 7; Centrosymmetric; with SOC 


Accidental degeneracies on high symmetry line 


A; (Ro, Riz}, { Ра, Rio}; Го,о (οι + cokz) + U3,0cakz2 + Гльо (cake + e5ky) + Гоз (саку — с5а); 
{Ro, Rio}, (He, Rs}; cro, o+} 0,3 Го (са. + ¢i,2k* + ci 3k?)+r1,0 [2cokeky + сз (kz — k2)] Гоз [сә (ky — k2) + 2c3ksky] ; 
Ua; Πιο}, (Fe, Rs}; Vo,o (c1 + cakz) +T3,0eakz + Гуо (cake + esky) + Гә,з (caky — csk;); 

Р; (Ro, Re}, (Ra, Ra}; Гоо (с + сәк.) + Гз,осзК. +1 1,0 (cake + e5ky) + Гоз (сл, — съК») + (onVo, К + h.c.) ; 


SG 176 
Tn; (CZ |001}, (7002), 7; Centrosymmetric; with SOC 


A; (Hos, Rao}; са Гоо + сәГз,зЁь; 
{ R29, R29}; с1Го,о + kz (сзГі,з — c4V2,3 + с2Гз,з); 
L; (Rio, Rio}; с1Го,о + Го,2 (cake + esky) + УВ Cil irks; 
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Accidental degeneracies on high symmetry line 


A; (Ro, Ri2) , (Ha, Вю}; Vo,o (ει + cokz) + Гз,осзК + Гл (cake 

(Ha, Fia] (Ho, Re}; ciloo+2> оз Го (ciakz + ci2k? + сз 

(Ra, Rio}, (Ho, Rs}; Vo,o (c1 + cokz) + Гз,осзк +1 1,0 (cake 
P; {Ro,Ro},{Ra, Ra}; To (су + cokz) + Гз,осзк + Гл (cake + csk, 
5; (Ro, Rol , (Ra, Ra}; Too (су + coke + esky) + 3,0 (cake + csky) 
5"; (Ro, Ro}, (Ra, Ва}; Гоо (с + coke + сзКу) + Гз,о (cake + esky) 
R; (Ro, Ro}, (RA R4}; Гоо (а + coke + сзЁу) + 13,0 (cake + с5Ку) 


SG 


177 


csk, ) I3 (caky — Cs Κα) M 
k2) Гао [202 ks ky + сз (E; — ky) +T [co (ky = k2) + 2cskeky| ; 


csky) T2,3 (caky —= Cs Κα) 3 


)+T 2,3 (caky — ορ) + (αι ο. + h.c.) ; 
k; (ceuo + о euius) ; 
kz (с6Г1,о + Xa Geil sx) | 
k; (ceuo + De oil as) j 


Ta; {С |000), {C3,|000}, 7; Non-Centrosymmetric; with SOC 


Г; 


p 


; со (σιΚα + o2ky) + c303kz + 0100; 


; c203ke + сзо1 ky — c402kz + 6160; 
Н (ει + cok? + cak2) со + (ca + csk? + cek?) Коз + [(ezk3. + csk?) σι + h.c.] H 
; сз (окъ — aa ky) + c303kz + с100; 


; со (σιΚα + o2ky) + c303kz + 0100; 


; €203Ks + сзо1Ку — c402kz + c100; 
; 02(σι Κα — osky) + c302kz + 0100; 


; Со (окъ — o3ky) + c302kz + с100; 


H (ei + cok? + cak2) со + (οι + csk? + cek?) Коз + [(ezk3. + csk?) σι + h.c.] H 


; Со (окъ — o2ky) + csacsk;, + cico; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {R10}; асо + оз σι (ci ike F cok? 4 ак) | [(1 | iv/3) coo Κα + h.c.] ; 
(Ra) {R12}; оо (ει + c2k;) + озсзК. + [(1— i/3) cao+k+ + h.e] ; 
{R2}, {R4}; оо (сл + с2К.) + o3c3kz [(1 | iv) cA0 4k... + h.c.] : 
{R2}, {Re}; асо + XJ, 93 0% (Ci,1kz + с„әЁ? + ciak?) + [(1 — iv3) c20+k + h.c] ; 
{R2}, {Rs}; ссо + 35 ο % [cii k; (1 + ci, k? + ciak?) + ci Ak? + ci,5k2] + |(сәК% + esk?) o+ + h.e] ; 
{R4}, {Rio}; соо +) ¿oi [ci kz (1 + cio K? + ci3k2) + ciak? + cisk2] + [(с2КЗ + сз?) o+ + h.c] ; 
{R4}, {R12}; асо ΕΣ 930i (ci ike ci ok? ci,3k2) [(1 | iv/3) cao. Ка + h.c.] ; 
{Ra}, {Re}; оо (c1 + cək;) + oscak; + [(1 + i 3) cac 4k. + h.c.] ; 
{Ra}, {Rs}; соо + У 09 0i (ci ike ci ak? ci,3k2) [(1— 2/3) coc, k2 + h.c.] ; 
{Re}, {Rio}; соо + Уно 0i (ск: с? + ει) + [(1 — 43) cook? + h.e] ; 
{R6}, {112}: εισο ΓΣ. 04 % [cia k; (1 + cio K? + c¿ak2) + ciak? + cisk2] + [(ουκῇ + сз?) o+ + h.c] ; 
{Re}, {Rs}; оо (су + c2k;) + oscsk; + [(1 + ἐν 8) cao+k- + h.e] ; 
{Rs}, {Rio}; оо (c1 + cokz) + cacak; [(1 iv) cA0 К + h.c.] | 
{Ев}, {Раг}; асо + У), озо (cik; + οι ο” + саз?) + [(1— ἐν 8) coo4k2 + h.c] ; 
{Rio}, {R12}; оо (c1 + cək;) + сзсз [(1 iv/3) сас+К + h.c.] ; 
U; (RHo], (Ra); оо (сл + c2k;) 
P; {Ro},{Ra}; оо (сл + cək;) + oscsk; + ca |σι (ke + 5 
) 
) 


o 


o3c3kz + саб1Ка + c502ky; 


k k 
yap) a E E 


УЗ 
{R2}, {Re}; оо (с + cok; o3c3kz + са |G1 | k; + = σὰ | ky ke ; 
{Ra}, {Re}; оо (сл + cokz) + σασαΚ; са [σι (ke + Ë Fes (ky - ® |; 


T; (Ro), (Ra); асо + > i-os CiCii (V 3k; + ky) + c202 (V 3k, — kz) + c301kz; 
S; (Ha), {Ra}; coco + 35, 9,5 mici i (УЗЕ. + ky) + c202 (УЗЕ, — Κα) + c301kz; 
Т"; {Πο}, {R4}; оо (са + ск) + озсзЁу + cao ks + сво; 

S: {Ro} {R4}; 00 (са + czky 
X; (Roy. {Ra}; σοί 

R; {R2}, {Ra}; σοί 


озсзКу + Сдс1 Κα + cso2k;; 


) 
1 + οσα) + сзсз + сао2Ку + csoik;; 
) 


С 
сі + coke 


03C3 Ks сдо2 Ку 050! Ez; 
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Гь; (C$ 1002}, (21000), 7; Non-Centrosymmetric; with SOC 


Г; Ву; (e + cok? + сз?) Go + (са + csk? + cek?) Коз + [(ezk3. + csk?) σι + h.c.] | 
Rs; Со (σι [κα — o2ky) + c303kz + с100; 
Ro; сә (о1К» + o2ky) + c303kz + c100; 

M; Rs; C203k; + c301ky — caG2k; + C100; 

А; (Rio, Ri}; (e201 — c302) k; + с100; 

{Βι2, Ris}; (c201 — c302) kz + с100; 

Бла; c203kz + 6160; 

Ris; c203kz + с100; 
L; 185,86}; (c201 — c302) kz + с100; 

{R7, Πε}; (c201 — c302) kz + с100; 
K; Re; со (σι ἴα — o3ky) + c302kz + с100; 
Н; (Rs, Ra}; (σι — c302) kz + οισο; 

Re; €100 — c203k;; 


5; {Βιτ, Ros}; Go le (E + 5) +e] + (сзо1 — C402) kz; 


5'; (Rs, Rr}; 
R; (Ho, Ra}; 


00 (coky οι) 


со (02 Κα + ει) 


(cac C402) kz; 


(caoi — C402) kz; 


Accidental degeneracies on high symmetry line 


A; {R2}, {Rio}; 
{R2}, {R12}; 


{R2}, {R4}; 
{R2}, {Re}; 
{R2}, {Rs}; 


{Ra}, {Rio} ; 
{Ra}, {R12}; 


{Ra}, {Re}; 
{Ra}, {Rs}; 


{Ro}, {Πιο}; 
{Ro}, {R12}; 


{Ro}, {Rs}; 


{Rs}, {Πιο}; 
{Rs}, {R12}; 
{Rio} {R12}; 


U; (H2) , (F4); 
P; (Rol. (Fa); 

{R2}, {R6}; 

{Аа}, {ο}; 
T; (Ro), (Ra) ; 
Т"; (Ro) {Ra}; 
У; {Ro}, {R4}; 


100 + 25,93 % (eis | ci 2k? | ci,3k2) | [(1 | iV) c204k} + h.c.] ; 


o3c3kz [(1 iV) C40 К+ + h.c.] н 
o3c3kz [(1 | iv/3) cao Ё— + h.c.] } 


со (οι + c2k;) 
со (οι + cakz) 
οισο + У), озо (Cii k; + ci ak? + ciak2) + [(1 


cido + 27-93 % [cia ks (1 + cio K? + c¿ak2) + ciak? + οὐ 52] 


iv/3) cac. k2. + h.c.] ; 


[sk 


€100 + $51.93 Ti [ci k; (1 + ci 2k? + ci,3k2) + ciak? + casks | 


(еж 


100 ΓΣ. 08 σὲ (ει τες + Ci,2k* + ci,3k2) 


σο (οι + cokz) + сзсз, + [(1 + iv/3) C40  k— + h.c.] ; 


[(1 + ἐν 9) eso κ”. + А.с.) ; 


C100 + 2 05 σι (οι ιά: ci ak? ci,3k2) [(1 iv) coc k2 + h.c.] ; 
C100 + δα σι (οι ιά: ci ak? ci,3k2) [(1 iv) c204k2. + h.c.] H 
οισο 25, 9,5 % [Ci (1+ ci, k? + ciak?) + ciak? + cis k2] + [(οαἱκ. 


[(1 iv) οισ: ο... + h.c.] ; 
сзсз [(1 i 3) CAO Lk. + h.c.] ч 


σο (οι + cokz) сзсз. 
со (ει + c2k;) 
οισο + У, 9,3 σὲ (Cii Es + ci ak? + οι, ας) + [(1 


σο (οι + cokz) o3c3kz [(1 i 8) CAO + h.c.] ч 


σο (οι T ο o3c3kz caoiky + c502ky; 

00 (οι + cokz) o3c3kz сл |о | Κα 4 X Γσο Ку E Ἡ 
00 (ει + cokz) сзсз C4 |С ky | A 02 ky кр 3 
σο (οι + cokz) o3c3kz + са |σι (ke 4 = + σα | ky Ke р 


C100 + 2-08 CiCi,i (V 3k; + ky) + C202 (V 3k, — kz) + c301 kz; 
со (ει + c2ky) + озсзКи + cami Κα + cso2k;; 
00 (οι + cokz) 03C3 Ks C402 Ку 650! Κα; 


iv) cac. k2. + h.c.] Н 


єзї?) O+ 


ca k?. ) O+ 


H h.c.] Е 


F h.c.] : 


cak?.) σι + h.c.] Е 
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Гь; (C$ |005}, {C21|000}, 7; Non-Centrosymmetric; with SOC 


Г; Ву; (e + cok? + сз?) Go + (са + csk? + cek?) Коз + [(ezk3. + csk?) σι + h.c.] | 
Rs; Со (σι [κα — o2ky) + c303kz + с100; 
Ro; сә (о1К» + o2ky) + c303kz + c100; 

M; Rs; C203k; + c301ky — caG2k; + C100; 

А; (Rio, Ri}; (e201 — c302) k; + с100; 

{Βι2, Ris}; (c201 — c302) kz + с100; 

Бла; c203kz + 6160; 

Ris; c203kz + с100; 
L; 185,86}; (c201 — c302) kz + с100; 

{R7, Πε}; (c201 — c302) kz + с100; 
K; Re; со (σι ἴα — o3ky) + c302kz + с100; 
Н; (Rs, Ra}; (σι — c302) kz + cioo; 

Re; €100 — c202kz; 


5; {Ris, Roi}; оо Ë (E + 5) +e] + (сзо1 — C402) kz; 


5'; (Rs, Rr}; 
В; (Ho, Ra}; 


00 (coky οι) 


со (02 Κα + ει) 


(cac C402) kz; 


(caoi — C402) kz; 


Accidental degeneracies on high symmetry line 


A; {R2}, {Rio}; 
{R2}, {R12}; 


{R2}, {R4}; 
{R2}, {Re}; 
{R2}, {Rs}; 


{Ra}, {Rio} ; 
{Ra}, {R12}; 


{Ra}, {Re}; 
{Ra}, {Rs}; 


{Ro}, {Πιο}; 
{Ro}, {R12}; 


{Ro}, {Rs}; 


{Rs}, {Πιο}; 
{Rs}, {R12}; 
{Rio} {R12}; 


U; (H2) , (F4); 
P; (Rol. (Fa); 

{R2}, {R6}; 

{Аа}, {ο}; 
T; (Ro), (Ra) ; 
Т"; (Ro) {Ra}; 
У; {Ro}, {R4}; 


100 + 25,93 % (eis | ci 2k? | ci,3k2) | [(1 | iV) c204k} + h.c.] ; 


o3c3kz [(1 iV) C40 К+ + h.c.] н 
o3c3kz [(1 | iv/3) cao Ё— + h.c.] } 


со (οι + c2k;) 
со (οι + cakz) 
οισο + У), озо (Cii k; + ci ak? + ciak2) + [(1 


cido + 27-93 % [cia ks (1 + cio K? + c¿ak2) + ciak? + οὐ 52] 


iv/3) cac. k2. + h.c.] ; 


[sk 


€100 + $51.93 Ti [ci k; (1 + ci 2k? + ci,3k2) + ciak? + casks | 


(еж 


100 ΓΣ. 08 σὲ (ει τες + Ci,2k* + ci,3k2) 


σο (οι + cokz) + сзсз, + [(1 + iv/3) C40  k— + h.c.] ; 


[(1 + ἐν 9) eso κ”. + А.с.) ; 


C100 + 2 05 σι (οι ιά: ci ak? ci,3k2) [(1 iv) coc k2 + h.c.] ; 
C100 + δα σι (οι ιά: ci ak? ci,3k2) [(1 iv) c204k2. + h.c.] H 
οισο 25, 9,5 % [Ci (1+ ci, k? + ciak?) + ciak? + cis k2] + [(οαἱκ. 


[(1 iv) οισ: ο... + h.c.] ; 
сзсз [(1 i 3) CAO Lk. + h.c.] ч 


σο (οι + cokz) сзсз. 
со (ει + c2k;) 
οισο + У, 9,3 σὲ (Cii Es + ci ak? + οι, ας) + [(1 


σο (οι + cokz) o3c3kz [(1 i 8) CAO + h.c.] ч 


σο (οι T ο o3c3kz caoiky + c502ky; 

00 (οι + cokz) o3c3kz сл |о | Κα 4 X Γσο Ку E Ἡ 
00 (ει + cokz) сзсз C4 |С ky | A 02 ky кр 3 
σο (οι + cokz) o3c3kz + са |σι (ke 4 = + σα | ky Ke р 


C100 + 2-08 CiCi,i (V 3k; + ky) + C202 (V 3k, — kz) + c301 kz; 
со (ει + c2ky) + озсзКи + cami Κα + cso2k;; 
00 (οι + cokz) 03C3 Ks C402 Ку 650! Κα; 


iv) cac. k2. + h.c.] Н 


єзї?) O+ 


ca k?. ) O+ 


H h.c.] Е 


F h.c.] : 


cak?.) σι + h.c.] Е 
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Гь; (C$ |003}, {C21|000}, 7; Non-Centrosymmetric; with SOC 


Г; Ву; (e + сок? + c3k2) oo + (ca + csk2 + свк2) Коз + [ (ст + csk?) o+ + h.c.] ; 
Rs; co (σι Κα — oaky) + c303kz + с100; 
Ho; сә (σι Κα + o2ky) + c303kz + οισο; 
М; Rs; с2озКь + e301ky + сасок. + c100; 
; (e + cok? + c3k2) 00 + (са + csk? + св?) kz03 + [(стЕ%. + csk?) o+ + h.c.] ; 
Rs; co (σι Κα — σοκ) + c303kz + с100; 
Ro; сә (σι Κα + o2ky) + c303kz + с100; 


L; Rs; co03kx + сзолКу + ca02kz + εισο; 


> 
E: 


К; Re; ο (mik, — osky) — cao2k; + 0100; 


Н; Re; со (ciks — o3ky) — c302k2 + с100; 
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Accidental degeneracies on high symmetry line 


А; {R2},{Rio}; асо аз σι [eis + ciak? 4 ci,3k2) | [1 | 1/3) ωσικὰ. + ће] i 
(Ra) (Eia); оо (су + с2К.) + сзсз + [(1 — i/3) cao. + h.c.] ; 
{R2}, (Fa); оо (сл + с2К.) + cacsk; [(1 - ἐν 9) сас k + h.c.] З 
{R2}, {Re}; соо +), 930i (сг + cia k? + cis k2) + [(1 — i/3) eo K2. + hic] ; 
{R2}, {Rs}; сло + p» σι [GA k; (1 + c; ak? ci,3k2) + ciak? 4 К | [(с23. cak?.) σι + has] | 
{Ra}, {Rio}; соо + 32595 % [ciiks (1 + ciak? + сз) + ci ak? + cisk2] + [(сәК% + csk?) σι + h.c] ; 
{ΒΠι},{Πι2}; cioo + 22-08 Ci (ci ιά: ci ok? ci,3k2) [(1 | iv) ωσικὰ. + h.c.] ; 
{Ra}, {Re}; оо (си + ekz) + oscskz + [(1+ 43) cao+k- + h.c] ; 
{Ra}, {Rs}; cioco + p» σι (οι ιά: ci 2k? ci,3k2) [(1 iv) coc, k? + h.c.] | 
{Re}, {Πιο}: асо + $7, 936i [cias ci ak? бак) [(1 iv) coc, k? + h.c.] | 
{Re}, {R12}; eo + p» σι [GA k; (1 + сок? 4 ci,3k2) + ciak? 4 ci,sk?] | [ (cok. | czk?) σι + h.c.] ; 
{R6}, {Rs}; оо (с + ск) + oscak;, + [(1+ iv3) cao+k- + h.c.] ; 
{Rs},{Rio}; оо (су + cək;,) + сзсз. + [(1 + 43) cao+k- + h.c.] ; 
{Rs}, {Ri2}; соо + У), озо (ск: + cik? + ciak2) + [(1 — 43) cook? + h.c] ; 
{Rio}, {Riz}; оо (c1 + cək;) + озсзК. [(1 3) cao k. + h.c.] | 
U; {В>} {Ва}; 90 (сь + c2k;) 
P; {Ro},{Ra}; оо (сл + cokz) + озсак. + са |01 (ke + “%) +00 (ky — #e)|; 
) 
) 


сзсз. + caoiks + согу; 


{R2}, {Re}; 00 (ει + cok, 
{Ra}, {Re}; σο(ει + c2kz) + oscsk, + са |σι (ke + 28] +02 (ky — 23] 5 
Т; {Ro}, {Ва}; асо + У, озо (УЗЕ + ky) + c202 (V3k, — К») + c301kz; 


o3¢3k, + ca |01 | Κα ἡ 


02 ky 


5; {Re}, (Fas); «190 + 32, 04 0461 (УЗЕ. + ky) + c202 (W3ky — ke) + c301kz; 
T3 {R2}, {R4}; оо (с + coky) + сзсз + cami Es + cso2k;; 
S' (Ra), (Ra) ; оо (си + c2ky) + озсзКу + cami ks + свог; 
У; {Ro},{Ra}; оо (с1 + ск) + oscaks + coo ky + csoik;; 
R; {Ro},{Ra}; оо (су + ск) + cscsk; + c402ky + сво; 
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20. SG 181-190 


Гь; {С 1003}, {С5. 1000}, 7; Non-Centrosymmetric; with SOC 


Г; Rz (ei + cok? + c3k2) со + (са + csk2 + cek2) Коз + [(οτκή. + csk?) σι + h.c.] Н 
Rs; со (c1ks — o2ky) + c303kz + εισο; 


Во; со (σι Κα + о2Ку) + cacsk; + с100; 


М; Rs; cəcsk; 4 


> 
E: 


C301 ky C402 k, 4 C100; 


Rs; со (c1ks — o2ky) + c303kz + с100; 


Во; C2 (отк, d 
L; Rs; cəosk, 4 


- σοκ) + c303kz + с100; 


К; Re; со (σι Κα А 
Н; Re; сә (orks + 


C301 ky — c403k; + C100; 
- o3ky) — c302kz + с100; 


- озКу) — c302kz + с100; 


Н (e + cok? + c3k2) со + (са + csk? + cek2) Коз + [ (ork + csk?) с+ + h.c.] Н 
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Accidental degeneracies оп high symmetry line 


A; {Р}, {Во}; 
{R2}, {R12}; 
{R2}, {Ва}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Rio} ; 
{Ra}, {R12}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {11ο}: 
{Re}, {R12}; 
{Re}, {Rs}; 
{Rs}, {Rio}; 
{Rs}, {R12}; 
{Во}, {R12} 

U; (Roy {Ra}; 

P; (Roy {Ва}; 
{Ra}, {Re}; 
{Ra}, {R6}; 

T; {R2}, {Ra}; 

S; {Ro}, {Rs}; 

T; {R2}, {R4}; 

5'; {Ro}, {Ra}; 

У; {R2}, {Ra}; 

В; {Ro}, {Ra}; 


οισο + Ση--ϱ.ᾳ σὲ (cii ks 


+ ciak? + ci,3k2) + [(1+iV3) coop kt + hic] ; 


[(1— 2/3) сас+Ё+ + hic] ; 


00 (ει + cokz) сзсз 


[(1 + 2/3) εἰσ... + h.c]; 


σο (ει + cokz) o3c3kz 


οισο + Σο σὲ (Сел 


+ ci k? + cisk2) + [(1 — i/3) coo r k2 +h.c.] ; 


C100 + $1.93 Ti [ciakz (1 + ci2k? + ciak?) + ciak? + cisk2] + [(cok? 
C100 2104 % [cake (1 + ci2k? + ciak?) + ciak? + cisk2] + [(c2k3 


οισο + 27, 05 Ci (Gtk: 


00 (οι + cokz) -Foacak; + [(1 + iv/3) C40  k— + h.c.] Я 


οισο + У 9,3 σὲ (ci Es 


οισο + 371.9, σι (G; 1k; 


οισο + 32, 9, % [0016 (1 + ci ak? 


οι” + ciak?) + [(1 + ἐν 8) c204k? + h.c.] ; 


ci ak? ci,3k2) [(1 iv/3) coc k2 + h.c.] ; 


ci ak? ci,3k2) [(1 iv/3) coo Κα nu h.c.] ; 


ci,3k2) + οι AK? ἡ Cask: | | [(сәЕ%. 


σο (οι + cokz) сзсз 


[(1 473) сао+К- + h.c] ; 


σο (οι + cokz) o3c3kz 
οισο + 71.9, σι (G; 1k; 


o3c3kz 


[(1 iv/3) cao Ё— + h.c.] ; 
| ci ok? | ci,3k2) | [1 iv/3) coo4k2 + hic] ; 


ία УЗ) C40. k— + h.c.] ; 


; со (οι + cok; 


o3c3kz 


со (ει + cok; 


C401 k4 + С502Ку; 


k k 
Са |о1 (ke + E] + 02 (ky — Z= )|; 


со (σι + c2k;) + сзсз, 


3 
k k 
са [σι | kz 4 Va 02 ky fa 


) 
) 
со (ει + cakz) + сзсз. 
) 
) 


со (ει + cokz) + сзсз. 


k k 
са | 01 (Ka + 8 ) +02 (ky a ; 


C100 T РЭР CiCi,l (V3ke + ky) T C202 СЕ = k.) + c301 kz; 
C100 + Зе 9:641 (V3kz + ky) + C202 (УЗЕ, = kz) + c301 kz; 


σο (ει + coky) o3c3ky 


Сас Къ + c502kz; 


σο (ει + coky 03C3ky 


C401 Κα + cso2k;; 


( ) 
со (σι + с2К») + сзсз 
(οι + cok<x) 


03C3 ks 


c402k, 050! Κα; 


σο 


сдс2 Ку 650! Κα; 


сзк? ) σι + h.c.] ; 
сзк? ) o+ + h.c.] Е 


csk?) o+ +h.c.] ; 
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Гл; (CZ |001}, {5.1000}, 7; Non-Centrosymmetric; with SOC 


Г; Ву; (e + cok? + сз?) Go + (са + csk? + cek?) Коз + [(ezk3. + csk?) σι + h.c.] | 
Rs; Со (σι [κα — o2ky) + c303kz + с100; 
Ro; сә (о1К» + o2ky) + c303kz + c100; 
M; Rs; C203k4 + сзо1Ку — caookz + c100; 
А; (Rio, Ri}; (e201 — c302) k; + с100; 
(Ris, Ris}; (σι — e302) kz + οισο; 
Бла; c203kz + 6160; 
Ris; c203kz + 6160; 
L; (Hs,Re); (c201 — c302) kz + с100; 
{Вт, Πε}; (c201 — c302) kz + с100; 
К; He; со (σι ἴα — o3ky) — c302kz + с100; 
H; {Вз, Ra}; (ссі — сз02) kz + с100; 
Re; C100 — С202:; 
S; {Rs, Rr}; оо Ë (E + 5) + с + сво. — c403k;; 
5"; {Rs, Rr}; оо (coky + c1) + (es01 — сдох) kz; 
R; (hj Ra}; оо (coke + ci) + (σασι — с402) kz; 


Accidental degeneracies оп high symmetry line 


A; {R2}, {Rio}; 
{R2}, {R12}; 


{R2}, {R4}; 
{R2}, {Re}; 
{R2}, {Rs}; 


{Ra}, {Rio} ; 
{Ra}, {R12}; 


{Ra}, {Re}; 
{Ra}, {Rs}; 


{Ro}, {Πιο}; 
{Ro}, {R12}; 


{Ro}, {Rs}; 


{Rs}, {Πιο}; 
{Rs}, {R12}; 
{Rio} {R12}; 


U; (H2) , (F4); 
P; (Rol. (Fa); 

{R2}, {R6}; 

{Аа}, {ο}; 
T; (Rao). (Fa) 
Т"; (Ro) {Ra}; 
У; {Ro}, {R4}; 


100 + 25,93 % (cii ke + ci ak? 4 ci,3k2) | [1 | iV) c204k} + h.c.] ; 


o3c3kz [(1 iV) C40 К+ + h.c.] н 
o3c3kz [(1 | iv/3) cao Ё— + h.c.] } 


со (σι + с2К.) 
со (σι + с2К.) 
οισο + У), озо (Cii k; + ci ak? + ciak2) + [(1 


cido + 27-93 % [cia ks (1 + cio K? + c¿ak2) + ciak? + οὐ 52] 


iv/3) cac. k2. + h.c.] ; 


[(c2k4 


€100 + У ο. 7% [ci k; (1+ ciak? + ci,3k2) + сід? + casks | 


[ωμή 


100 ΓΣ. 08 σὲ (ει τες + Ci,2k* + ci,3k2) 


σο (οι + cokz) + сзсз, + [(1 + iv/3) C40  k— + h.c.] ; 


[(1 + ἐν 9) eso κ”. + А.с.) ; 


€100 + 2 05 σι (οι ιά: ci ak? ci,3k2) [(1 iv) cac. k?. + h.c.] ; 
C100 + > оз σι (οι ιά: ci ak? ci,3k2) [(1 iv) c204k2. + h.c.] H 
6190 + 37, 0,5 σι [Ci k; (1 + οι ο” + cis k2) + ei ak? + ος] + [(οακῆ 


[(1 iv) οισ: ο... + h.c.] ; 
сзсз [(1 i 3) CAO Lk. + h.c.] ч 


σο (οι + cokz) сзсз. 
со (σι + c2k;) 
сто + 21 04 σὲ ο, ci 2k2 4 aks) + [(1 


00 (οι + cokz) o3c3kz [(1 i 8) CAO + h.c.] ч 


σο (οι T ο o3c3kz caoiky + c502ky; 

00 (οι + cokz) o3c3kz сл |о | Κα 4 X Γσο Ку E Ἡ 
00 (ει + cokz) сзсз C4 |С ky | A 02 ky кр 3 
σο (οι + cokz) o3c3kz + са |σι (ke 4 = + σα | ky Ke р 


C100 + 2-08 CiCi,l (V 3k; + ky) + сос? (ν 3k, — kz) + c301kz; 
со (ει + c2ky) + озсзКи + cami Κα + cso2k;; 
00 (οι + cokz) 03C3 Ks C402 Ку 650! Κα; 


iv) cac. k2. + h.c.] Н 


єзї?) O+ 


ca k?. ) O+ 


| h.c.] Е 


F h.c.] : 


cak?.) σι + h.c.] Е 
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Ta; {CE 1000), {са: 1000), 7; Non-Centrosymmetric; with SOC 


Г; 


R7; εισο; 


Rs; со (σοΚα + o1ky) + οισο; 


Ho; cə (o1ky — σοΚα) + с100; 


R7; εισο; 


; Rs; ὥσικα + c303ky + с100; 


Rs; со (σοκ. + o1ky) + οισο; 


Ho; cə (o1ky — σοΚα) + с100; 


Rs; cəoik; + сзозЕу + с100; 


Вв; co (σι Κα — o3ky) + οισο; 


Re; C2 (σι ks — osky) + с100; 


Вт; (e + cokz 4 cak? | cak? | csk; k2 + cok?) со + [i Gii + csk?) с+ + h.c.] ; 


Rs; со (σα Κα + σι Κυ) + со (csk; 4 
Ho; сә (o1ky — σοΚα) + оо (cakz 4 


Fa); 
( Fc); 

Rs; cooiks + сзозКи + со (сак: + ci); 
( 


Re; сә (о1К» — σον) + oo (cak; + ei); 


1193 


Accidental degeneracies on high symmetry line 


A; 


T'; 
ie 
>; 
R; 


{Fz} {Rs}; 
Ut) {Ro}; 
{Rs}, {Ro}; 
{Rs}, {Ва}; 
{Rs}, {Re}; 
{Ra}, {Re}; 
{R2}, {Ва}; 
{R2}, {Ва}; 
{R2}, {Ва}; 
{R2}, (Ray; 
{R2}, (Ray; 
{R2}, {R4}; 


Го,о (ει + cokz) + Гз,осзК. 4 
Too (οι + cokz) + Гз,осзК. 4 
Го,о (οι + cokz) + Гз,осзК. 4 


со (ει + c2k;) + oscak;; 


Ao (οι a cokz) + (V3As п 
Ао (οι Е cokz) + (УЗА5 Ἴ 
сі + ο (АЗЕ, + Τρ] 4 


sal 
со [с + сә (3k. + ky) | 4 
со (ει + coky) + сзсз А 
со (сі + coky) + сзсз 4 
со (c1 + coke) + озсзКа 
со {οι + с2К») + озсзЁх 


F As) c3kz 
F As) c3kz 
+ сзсз (V 3k, + ky) 4 
+ сзсз (V 3k, + ky) 4 
+ CaG2kx; 


ΓΞ CaGəkx; 


C401 Ky; 


C401 Ky; 


Г C4 (Г. зк, PT Гоу) + C5 (To sk; + Τι oky) + lice (Го, — Гз, ) k4 ЕЕ h.c.] E 
F ca (Г1,зЁ® + Uo,0ky) + cs (T1,0ky — Το Κα) + [ice (Го,+ — Гз 
H [ica (Го,+ = Гз,+) k- — ics (Го, + + Гз,+) k4 + h.c.] H 


2Атсь — Аәсв) К» + [Алса + (As — УЗАв) es — A1es] ky; 


(Aeca 


234-65 Ace) ka = [Авса = (As = МУЗ Аз) C5 — Ace] ky; 


(Aaca 


F сасу (ke — V3ky) ; 


- C401 (k. — V3ky) 2 
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Гл; (C |000}, {са |001}, 7; Non-Centrosymmetric; with SOC 


Г; Ry; 
Rs; 
Ro; 
M; Rs; 
А; (Rr, Rr}; 
{ Rs, Rs}; 
{ Ro, Ro}; 
L; {Ro, Ro}; 
K; Re; 
H; (Ri, Ro}; 
{Rs, Rs}; 
A; Rr; 
Rs; 
Во; 
U; Rs; 
P; Re; 
5; {Ro, Ra}; 
5'; (Ro, Ra}; 
Е; {Ro, Ra}; 


C100; 
C2 (coke + oiky) 4 


C2 (σι ky = o2kz) 3 


г C100; 


г C100; 


соске + c303ky + с100; 


с1Го,о + сә (Ta, 2k; 
с1Го,о + сә (Ta, 2k; 


+ ГзлАу) + esEs,okz + [ол T i o 4 


| o2 (Ks Tio + КГ : 


—T3,1ky) + cala ok; + [oik;1 Lo 4 


(ει + cok? + сз?) Гоо + 


3 
> 
с\Го,о + 322 (c, 


1Г:1к + ciolioky + cialTiokz); 


C2 (σι Къ — osky) + с100; 


c203kz + с100; 


cilo,o + 3 | [ei (Vike + Гез) + ci2Tiokz] ; 


(ει + cokz + сзК? 


2 
Е cak; 4 


C2 (σο ks t oiky) qT 


C2 (σι ky = o2kz) *i 


- σο (c3kz + οι): 


roo (c3kz sP T 


C2 Са = osky) ч 


) 
cəo1k; + c303ky + σο (cakz + οι): 
) 


roo (c3kz НОТ 


Ë + C2 (ke | Ji 


>) 


(c301 


со (coky + ει) + (C301 — C502) kx + слозК.; 


σο (cok, + οι) + (c301 — C502) ky + caozkz; 


г O2 (keV +,2 = КГ 2 


c402) (kx — V3ky) + cso3kz; 


eskzk* + свк) со + [i (czk3 + csk?) σι + h.e]: 


- h.c.]; 
- h.c]; 


[[%ok; (cia + ci ak? + cia k2) + ci Tia ky (КЇ — 3k2) + с 5Г ок (ΚΖ — 3k2)] ; 


Accidental degeneracies on high symmetry line 


Δ; {R7}, {Rs}; Гоо (ει + со.) + Va;ocakz + ca (Γιος — Vo,oky) + cs (Гоз + Pioky) + fics (Го — Γ᾽.) k+ + h.c]; 
{R7}, {Ro}; Гоо (c1 + e2kz) + Гз,осзЁ + са (Г1,з® + Гоу) + cs (Uioky —T2,3ke) + [ice (Го,+ — Гз,+) k- + h.c]; 
{Rs}, {Ro}; Гоо (οι + cokz) + T3,0c3kz + [ica (Го, — Гз,+) k- — ics (Го,+ + Гз,+) k+ + h.c]; 

P; (Ra), (Ra) ; до (c1 + cək;) + oscak;; 

{Ез}, {Ев}; Ао (οι + cokz) + (V3As + As) csk; + (Acca + 2Ατος — Arce) Κα + [Aaca + (As — УЗАз) cs — Arce] ky; 
{R4}, {Re}; Ao (οι + ск.) + (ИЗА + As) csk; + (Алса + 2Атс — Arce) ks — [Acca — (As — УЗАв) ος — Асе] ky; 
T; (Ha), (R4) ; оо [ει + сә (УЗЕ. + ky)] + озсз (V3k, + ky) + сас (Ke — УЗЕ) ; 


Т" {Ro}, {Ra}; 
У; {Ro},{Ra}; 


σο | 
σο (οι + coky) + o3c3ky + CaG2kx; 
oo ( 


+ сзсз Κα 


о (c1 + coke) 


C401 Ky; 
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Гл; (C |001}, {са |000}, 7; Non-Centrosymmetric; with SOC 


C2 (o2 Κα + oiky) + €100; 


Со (oiky — σα[οα) + οισο; 

c201ky + c303ky + C1003 

(e + сәк? + cak2) Го,о + с4Го,1Ку (k — 3k2) + 

Σι. [Ti okz (cia + ciak? 4 ci,3k2) + ci, Γιο Κα (k —3k)] ; 
с1Го,о + сә (Γ3,1|2α + T3,3ky) + сзГз,ок:; 

с1Го,о + с2Го,зКу + 352.4 (сё irks + cioT'iokz); 


c2 (σι Κα — osky) + οισο; 


(C301 — CaO2 + сооз) k; + с100; 


(c301 — C402 + сооз) k; + C100; 
с1Го,о + c2 (T'o ik; — Го,зКи) + > ci, AT; ok;; 


(e + cok; + cak? + cak? + csk; k? + cok?) Go + [i (сок + csk?) с+ + h.c.] ; 


C2 (o2 Κα + oiky) + σο (cak; + οι) H 


сә (c1ky — o2kz) + со (cakz + οι 


) 
C201 ks + c303ky + со (cakz + ει); 
c2 (Cika — osky) + со (csk; + οι) 
ky)] ppm Ci 10ikz; 
К, | De Ci 10ikz; 


3 
Γ 35a 103; 


Г; Ry; C100; 
Rs; 
Ro; 
M; Rs; 
A; (Fas, Ris}; 
(Ra, Ris}; 
L; {Ro, Ro}; 
K; Re; 
H; (Rs, Ёз}; 
{ Ra, Ra}; 
(Re, Πο}; 
A; Rr; 
Rs; 
Ro; 
U; Rs; 
P; Re; 
S; {R2, В2}; оо [οι + со (УЗК» 
{ Ва, Ва}; оо [ει + сә (V 3k, 
5'; (Ro, Ro}; до (си + ο: 
{ Ra, Ra}; 
R; (hj, Ра}; σοίοι + coke 


| 
( y) я 

со (сі + ον) + Ci, 10ikz; 
( )4 


Е c303kz; 


Accidental degeneracies on high symmetry line 


A; {R7},{Rs}; Го,о (σι + cokz) + Гз,осзКа + ca (Ti,3k5 — T2ky) + cs (Г2,зК» + ГлоКи) + fice (Го,+ — Гз, к) k+ + h.c]; 
{R7},{Ro}; Го,о (οι + cokz) + Гз,осзК= + ca (Гіз + Г2,оКу) + cs (Ti,oky — Fo sk.) + [ice (Го, — Τα) k- + h.c]; 
{Rs}, {Ro}; Го,о (Οι + cək;) + T'a,ocak; + [ica (Го,+ — Гз,+) k- — tes (Го,+ + 13,4) k+ + h.c]; 

P; (Rs), (Fu); со (ει + cakz) + cscsk;; 

{Ез}, {Re}; Ao (ει + c2kz) (УЗА As) c3kz + (Авса + 2Атс — Асб) k, + [Алса + (А5 — УЗА) ορ — А1св] ky; 
{Ra}, {Ro}; Ао (ει + c2kz) (V3As As) cak; + (Алса + 2A7c5 — Асб) ke — [Авса — (As — МЗ Аз) ορ — Аэсв] ky; 
T; {В>} {Ва}; oo [ει + ο („Зк + ky)] + сзоз (УЗК» + ky) + сасу (ke — УЗЕ); 
S; {R2, Ro] , (Ra, Ra}; Too + > i-o, i1 (V 3k. + ky) Го + 


ë = V3ky) (с2Гл,о + csl23 + oil +) + ЛЕТА (ci 214,3 + оз AT; +L) k; + Z3 


Т"; {R2}, {Ra}; 
5'; (Ro. Ro}, (Ra, Ra}; 
У; {Ro},{Ra}; 


σο (οι coky) 


03C3k, 


C402E,; 


Го,о (οι + coky) + Pa,ocaky + [ie (саГ1,з + csl2o + аа Г1,+) + У, оз (ciii + oil +) ke + һе 


o3c3ke 


00 (οι ορ Κα) 


c401 ky; 
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Гл; {С |001}, (041002), T; Non-Centrosymmetric; with SOC 


Г; 


> 


Е; 


Rr; 
Rs; 


{Ris, Раз}; 


{Ria, Ris}; 
{ Ro, Ro}; 
Re; 

{R1, R2}; 
Rs; 


PES 


(Ro, Ra}; 


; (Ro, Ва}; 


(Ro, Ro}; 
{Ra, Ra}; 


C100; 


C2 (o2 Κα + oiky) + €100; 


c2 (o1ky — o2ke) + с100; 


Ο2σι Κα + c303ky + C100; 


(e + cok? + cak2) Го,о + caL'o,1 ka («2 — ЗК) + 
Σι. [Ti okz (cia + cik? 4 ci,3k2) Е c; al 2ky (k? = 3k2)] : 


с1Го,о + c2 (Гз,зЁ« — Гз,1 ky) + сзГз,оК2; 
с\Го,о + с2Гозк + 355 4 (οι Γεω + ciaT'iokz); 


Со (σι Κα — osky) + οισο; 
c203kz + с100; 


C100; 


(e + cok; + cak? + cak? + csk, k? + cok?) Go + [i (стз. + csk?) σε + h.c.] 


C2 (о2К» + oiky) + σο (сзЁ„ + οι); 


C2 (oiky = o2kz) + 00 (c3kz E ст) E 


c301 Κα + c303ky + до (cakz + сї); 


C2 (σι ks = o3ky) + 00 (c3kz AI οι) M 


со [c2 (V3ke + ky) + οι] 


00 cok, ст) c303kz; 


+ c303kz; 


C502 + C303) kz; 


( 
со (coke + ει) + (οισι 
( 


со (coke οι) (саст 


C502 + сзоз) kz; 


Accidental degeneracies оп high symmetry line 


A; {Rr}, {Rs}; 
{Rr}, {Ro}; 
{Rs}, {Ro}; 

Р; {Ез}, {Ва}; 
{ts} {Re}; 
{R4}, {Re}; 

T; (Roy {Ra}; 

T; {Ro}, {Ra}; 

X; {Ro}, {Ra}; 


В; (Ro Ro}, (Fa, Ra}; Гоо (σι + coke 


Го,о (σι + cokz) 
Го,о (σι + cokz) 
Го,о (σι + cokz) 


со (су + οκ) + озсзЁь; 


Ao (οι C2 kz) 


(УЗАь + As) csk; 


Ao (οι C2 k;) 


(УЗАь + As) csk; 


| 
σο (οι cal) 
( 


o3c3ky C403 ks; 


σι C2 kz) 


сзсз Ка c401 ky; 


+T3,0e3kz + са (T1,3kz — T20ky) 4 
+ Fa,0cakz + ca (Г1,зЁ® + Γο ον) 4 
+T'a,ocak; + [ica (Τους — Τα.) k- — ies (Го,+ + Гз,+) k+ + h.c]; 


(Acca 


2Атсь 


(Aa4c4 


2Атс5 


+ C5 (Po 3k; + T1,0ky) + lice (Lo, m Гз, ) к + h.c.] ; 
Е cs (Pioky — T'a ak, ) + [ice (Го,+ — Va 


)k- +h.c]; 


A2c6) К» + [Алса + (As — УЗАв) es — Arce] ky; 
Аусв) ka — [Авса — (As — УЗАв) es — Arce] ky; 


C1 + C2 (УЗЕ, + ky) | + C303 (АЗЕ, + ky) + C401 (ke = V3ky) ; 


σος ο ο» (сы аз + ait) kç + hc] 
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Гь; {59 |000}, (C2,|0001, T; Non-Centrosymmetric; with SOC 


Г; Вт; cioo — σος; 
Rs; οισο; 
Ro; с100; 
М; Rs; coosky + c301kz + с100; 
А; Вт; cioo — c202kz; 
Rs; οισο; 
Вэ; с1со; 
L; Rs; соозКу + caca К» + с100; 
; Re; (οι + cok; + esk? + cak2) oo + cs [2о1К»Ку + os (ky — k2)] ; 


; 00 (cok. + οι) + c303ky + c401kz; 


PMP 
g 


; Rs; co (cake + ει) + сзозКи + cai kz; 


Accidental degeneracies on high symmetry line 


A; (Ra) , (Ra) ; оо (ει + ск.) + o3e3kz; 
{R3}, {Πο}; Ao (ει + οκ.) + (V3As + As) csk; + ca (Аку — Arka); 
{Πα}, {Πο}; Ао (су + ο.) + (МЗА» + As) csk; + ca (Ак. + АК»); 
U; (Ho), (F4) ; 
P; (Bo) , (F4) ; 


со (сі + cokz) + cacak; + c402ky; 
oo ( ( ky) + сә (ke + V3ky)] ; 
{R2}, {Re}; σοί (УЗЕ. — ky) — o2 (ke + V3ky)] ; 
{Ra}, {Πο}; оо (су + ск.) + сзсз. + ca [σι (V3k, — ky) + σα (К. + V3ky)] ; 
T; (Ha), (R4) ; оо [ει + сә (W3ke + ky) | + озсз (УЗЕ. + ky) + cac2k;; 
oo | ( 
σοί 
σοί 


o (ει + cok; ) + озсзК. + са [σι 


o (€ cokz) o3c3kz C4 σι 


S; (Ha), (Fa); оо [οι + сз (УЗА + ky)] + 0303 (V3ke + ky) + c402kz; 
T; {Ro}, {Ва}; οι + coky) + озсзКу + caG2k;; 


5'; {Ro}, {Ra}; 


0 


о (ει + coky) + озсзКу + C402k;; 
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Гл; {53 |000}, (511003), 7; Non-Centrosymmetric; with SOC 


Г; Ry; 
Rs; 
Во; 

М; Hs; 

А; {Rs, Rr}; 
(Rs, Rs}; 
{Rii, Riz}; 

L; {Rs, Re}; 
{R7, Rs}; 

H; (Ha, Rs}; 
Ua, Rio}; 
{Re, Riz}; 

A; Re; 

5; {Ro, Ra}; 

5"; (Ha, Ra); 

У; Rs; 


C100 — C202kz; 

C100; 

C100; 

c203ky + c301kz + сус; 
(c201 — c302) kz + с100; 


(c201 — c302) kz + с100; 


с1Го,о + сә (U3,1k2 — Го,2Ку) + k; (e301,1 — cal 2,1) 5 


c203kz + (e301 — c402) k; + 
c203kz + (ο3σι — c402) k; + 
C201 — C302) kz + с100; 


C201 — C302) kz + с100; 


r C100; 


r C100; 


ει + c2k; + esk? + cak?) oo + cs [2oikeky + оз (ky — k2)] ; 
Οι + сә (УЗЕ, + ky) | со + €303 (ke = V3ky) + yy Ci 10ikz; 


( 
( 
(c201 — οσο) kz + с100; 
( 
| 


σο (сзКу οι) C203 k4 + ( 


C401 6502) kz; 


00 (cokx ст) c303ky + c401kz; 


Accidental degeneracies on high symmetry line 


A; {Rs}, {Ra}; 
{Rs}, {Re}; 
{Ra}, {Re}; 

U; {R2}, {Ra}; 

P; {Ro},{Ra}; 
{R2}, {R6}; 
{Ra}, {Re}; 

T; {Π2},{Βα}; 

; {R2}, {Ва}; 

R; {Rs}, {Πο}; 
{Rs}, {Вт}; 
{Rs}, {Rs}; 
{Re}, {Rr}; 
{Re}, {Rs}; 
{R7}, {Rs}; 


ч 


со (ει + с2К.) + σαζαΚα; 


Ao (су + ο.) + (УЗАь + As) csk; + са (Ask, — Aika) 
Ao (σι + соЁ„) + (УЗА5 + Аз) cgkz + ca (Ask, + Αι Κυ) 


со (с cokz) + cscak; + c402ky; 

oo (ει + cək;) + озсзК. + са [σι (V3k, — ky) +02 (ks + V3k,)] ; 
σο (οι + cakz) + сзсз + са [σι (V3k, — ky) — σα (ke + V3ky)] ; 
σο (ει + ekz) + озсзК. + са [σι (V3k, — ky) +02 (К. + V3k,)] ; 
oo [ει + e (V 3k, + Ку) | + сзсз (УЗК» + ky) + сао2К,; 

со (ει + Coky) + сзсз + c402kz; 

со (с Ca ks) + сзсз; 

со (с Ca ks) + озсзКо + (εισι + €502) kz; 

со (сі + с2К») + озсзЁх® + (οισι + cso2) ky; 

со (с cəkx) + ©зсзЁ® + (c401 + C502) ky; 

со (οι + с2К») + o3¢3ke + (caG1 + C502) kz; 

со (с Ο2 κα) + σ363 κα; 
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Гь; {SF |000}, (C7,|000), 7; Non-Centrosymmetric; with SOC 


Г; 


> 


5 


Rr; 
Rs; 


σο [ 
; со (caky ст) οοσβΚα c401kz; 
со ( 


C100 — C202kz; 


C100; 


; C100; 

; €203Ks + c301kz + 0100; 
; C100 — €202k;; 

; C100; 

; C100; 

; C203Ks + c301k; + C100; 
; C100 — €202k;; 

; C100; 

; C100; 


; C100 — €202k;; 


0 c3ky ст) C203 ka c401 Κα; 


; C100; 

; C100; 

; (ει + со. + сз? + сак?) со + cs [201 ks k, + оз (k3 — 

; 02(σι Κα — o3ky) + co (cakz + ει); 

; oo [сә (V3k, + ky) + ei] + сзоз (ke — УЗКи) + саст; 
о |C2 (УЗЕ ky) οι] C303 (kz = V3ky) + c401kz; 


k2)]; 


1199 


Accidental degeneracies on high symmetry line 


А; {Кз}, {Ra}; со (ει + cokz) + escakz; 


{Ез}, {Re}; Ao (ει + с.) + (V3A5 + As) c3kz 4 
{Ra}, {Πο}; Ао (су + cakz) + (V3As + Ав) csk; 4 


U; {Ro}, {Ra}; до (су + cokz) + сзсз. + σασαΐα; 
P; {R3}, {Ва}; оо (су + cakz) + oscsk;; 


{Rs}, {Re}; Ao (ει + cokz) + (V3A5 + As) сз 
{Ra}, {Πο}; Ao (су + cokz) + (УЗАѕ + As) csk; 


У; (Ra) , {R4}; со (c1 + ск) + озсзЁ® + сас; 
В; {R2}, (Ra) ; со (су + ск.) + сзсз + c402kz; 


Г C4 (Ак, = АК») H 
F са (Ask, + А.К); 


(Acca 


2Атсь — Azce) К» + [Алса + (As — УЗАв) es — A1es] ky; 


(Aaca 


2A76€5 А1св) kg = [Авса = (As = УЗАв) C5 — Ace] ky; 
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Гл; {53 |000}, {С 1002}, 7; Non-Centrosymmetric; with SOC 


Г; Rr; 
Rs; 
Ro; 

M; Rs; 

А; (Rs, Rr}; 
(Ro, Rs}; 
{Rii, Riz}; 

L; {Rs, Re}; 
{R7, Rs}; 

К; Вт; 

Rs; 
Ro; 

Н; Ru; 
Ras; 

A; Ho; 

P; Re; 

Т; Rs; 

TG Rs; 

R; {Ro, Ra}; 


C100 — C202kz; 

C100; 

C100; 

c203kz + c301kz + с100; 

(ο2σι — c302) kz + οισο; 

(c201 — сз02) kz + с100; 

с1Го,о + сә (Vo,2ke + ГзлКу) + k; (сзГл1 — cal 2,1); 


c203ky + (c301 — с402) kz + οισο; 


c203ky ar (c301 = C402) kz + C100; 
C100 — C203k;; 
C100; 


C100; 


C2 (o2 Κα oiky) C100; 


c2 (σα ks + oiky) + οισο; 

(ει + cokz + csk2 + cak2) со + es [20i ks + σα (ky — k2)] ; 
Со (σι Κα — osky) + со (cakz + οι); 

oo [ο (V3ka + ky) + οι] + сзоз (Κα — УЗЕ) + cacikz; 


00 (coky ст) C303 ks + C401 Ez; 


со (coke + ει) + c303ky + (саст — 6502) kz; 


Accidental degeneracies on high symmetry line 


A; (Ra) , {Ra}; 
{Rs}, {Re}; 
{Ra}, {Ro}; 

U; {R2}, {Ra}; 

P; {Rs}, {Ва}; 
{Rs}, {Re}; 
{Ra}, {Re}; 

5; {Rs}, {Re}; 

{Rs}, {R7}; 

{Rs}, {Rs}; 

{Re}, {R7}; 

{Re}, {Rs}; 

{R7}, {Rs}; 

{Rs}, {Re}; 

{Rs}, {R7}; 

{Rs}, {Rs}; 

{R6}, {R7}; 

{Re}, {Rs}; 

{Rr}, {Rs}; 

У; {R2}, {R4}; 


S"; 


σο (οι + cokz) + oscsk;; 
Ao (οι cokz) (V3As As) Cak; + Са (Ask, Aiks) ; 
Ao (ει + ο.) + (УЗА + Ав) csk; + са (Ак. + Алу); 


со (ει + с2К.) + озсзК. + caooks; 


oo (ει + cok;) + o3c3kz; 


Ao (су + cakz) + (УЗАь + As) csk; + (Asca + 2Απος — Азсв) ke + [Алса + (As — УЗАв) cs — Arce] ky; 
Ao (су + cakz) + (УЗАь + As) csk; + (Алса + 2Атсь — Arce) ka — [Asca — (As — УЗАв) es — Ααοο] ky; 


о [ει + es (Vk. + ky)] 


) ( ) 

со [с + со (УЗЕ, + ky) | + сзсз (УЗЕ, + ky) (οισι + C502 
со [ει + ο) (V3k, + ky)] + сзсз (V3k, + ky) + (слот + e502 
σο [c + сә (V3kz + δω) + сзсз (V 3k; + ky) (c401 + с502 
σο [c + сә (V3kz + ky) | + сзсз (V 3k; + ky) (c401 + c502) kz; 
со [ει + 02 (V3ks + Ку) | + сзсз (V3ks + ky) ; 
со (сі + c2ky) + сзсз; 
со (οι + c2ky) + озсзКиу + (слот + 0502) kz; 
со (сі + c2ky) + озсзКу + (c401 + 6502) Κα; 
со (сі + c2ky) + озсзКу + (c401 + 6502) Κα; 
со (οι + c2ky) + o3caky + (слот + 0502) kz; 
со (сі + c2ky) + озсзЁ; 

( ) 


σ368Κα + c403k;; 
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21. SG 191-200 


SG 191 
Tn; (Cd |000), {С |000}, {1000}, 7; Centrosymmetric; with SOC 


Accidental degeneracies on high symmetry line 


А; {R7}, {Rs}; Гоо (си + с.) + Гз,осз + ca (Г2,зК» + Γιου); 

{R7}, {Ro}; Го,о (ει + cokz) + Ta ocak; + ca (Vi oky — Гәза); 

{Rs}, {Ro}; Го,ос + У оз Го (ike + ιο” + ci,3k2) + сә [Гл (kz — ky) + 2Posksk,] ; 
P; (Ha, Ra}, {Πο}; Το (οι + cokz) + Va;ocakz + са (To 2k, — Γιου) + cs (Voi ka + Гоз); 


SG 192 
D; (C |000}, {С5, |005}, {1000}, 7; Centrosymmetric; with SOC 


А; (Rio, Roo}; (ει + cok? + csk2) Гоо + 352, Fia (eii + ci,2k? + ciak?) + саГо,әК (2 — ЗК2) + esT'a 1k; (k2 — 3k2) ; 
{R21, R23); с1Го,о + сә (Γο,2Κα + Ua,1ky) + kz (сзГлл — caT2,1) 
{R22, Rea}; с1Го,о + c2 (Го,2К» + Ua,1ky) + k; (сзГлл — caT2,1) ; 

І; (Fas, Ria}; с1Го,о = caTo,2À; + coUa, k, + kz (сзГ1,1 — с5Г21) 

( ) 


H; (Rai, В12}; с1Го,о + сә (Гз,2К» + Doi ky) — k; 


, 


саГі,2 + 031 2,2) ; 


η 


Accidental degeneracies on high symmetry line 


A; {R7}, {Rs}; Го,о (σι + cokz) + Гз,осзЁ„ + ca (Гоз + Γιου); 
{R7}, {Ro}; Го,о (ει + cokz) + Гз,оезЁ„ + ca (ГлоКу — Το βία): 
= {Rs}, {Ro}; Гоос + У, оз io (cik; + сз? + сз) + сә [Vio (k; — k3) + 2D 2,akaky] ; 
σ P; (Ha, Ra}, {Ro}; Го,о (сі + cokz) + Us;ocakz + са (T'a 2k; — ГьоКи) + cs (Г21 + Гоз); 


о S; (Rs, Re}, {Вт, Rs}; Гоос + 22, 9,3 Гьосьл (УЗЕ. + ky) + (caV'2,1 + сзГ2,2) (V3ky — ke) + (саГльо + с5Г2,з) kz; 
5'; (Rs, Re}, (Rz, Rs}; Гого (ει + coky) + Гз,осзку + ke (caT2,1 + с5Г5,2) + k; (с6Гә,з + οτΓΊ ο); 
В; (Hs, Ве} ,{ Ет, Rs}; Dojo (οι + сок) + Гз,осзЁ + ky (саГ2,1 + с5Г2,2) + k; (с6Го,з + стГ1,0); 


SG 193 
Гь; {С |001}, {C51 |000}, {1000}, 7; Centrosymmetric; with SOC 


А; (Rus, Rie}; ειΓοιο + k; (Гіз + сзГо,з); 
Roa; са Го,о + coT3,3k;; 
L; {Ris, Ria}; а Гоо + cəl s ik; + kz (e301 1 — саГә1); 
Н; (Rz, Rz); с1Го,о + kz (c4V1,2 + coT2,2 + e3T3,2) ; 
{Вз, Во};  с\Го,о + k; (ο Γιο оГ); 
S; {Ro, Ro}; Ë + c> (ke + 5) Too + сзГо,2 (W3ky — ke) + ΣΟ Q6 sake; 
Θ΄; (Ro, Re); (οι + сәу) Гоо + eaTo,2ks + У), Cia iske; 


1202 


Accidental degeneracies on high symmetry line 


A; (Rz) , {Rs}; Го,о (σι + cokz) + Va,ocakz + ca (Гоз + Γιου): 
{R7}, {Ro}; Го,о (ει + cokz) + Гз,осзЁ„ + ca (Гл,оКу — Гә,зЁ«); 
{Rs}, {Ro}; Tooci + Σε оз Tio (ciikz + ci,2k? + cik) + сә [Гуо (k2 — kç) + 20 2,akeky] ; 


P; { Ез, Ra}, {Ro}; Го,о (ει + cokz) + Гз,осзК» + са (V2,2ke —Tiky) + cs (Ta ik; +T2,3ky); 
R; (Hs, Πο}, (Rz, Rs}; Гоо (c1 + coke) + Гз,осзЁ» + kz (caVi,0 + с5Г2,з); 


SG 194 
Гл; {Св |001}, {C2100} }, {11000}, 7; Centrosymmetric; with SOC 


A; {Ris, Ris}; с1Го,о + kz (coU 1,3 — сзГо,з); 
Raa; с1Го,о + с2Гз,з:; 
L; (Ras, Ria}; а Гоо + coV3,1ky + k; (сзГі — саГ21); 
В; {Вэ, Вэ}; (αι + с2К,) Гоо + calo ky ЬУ у cius; 


Accidental degeneracies оп high symmetry line 


A; {Rr}, {Rs}; Го,о (сі + cokz) +1 3,0c3kz + ca (T'2 3k; + Tioky) ; 

{R7}, {Ro}; Го,о (ει + cokz) + Гз,осзК» + ca (T1,0ky — Гәза); 

{Rs}, {ο}; To,0¢1 + У, 9,5 Го (ci ik; + cia k? 4 ci,3k2) + c2 [Γιο (k2 = к) + 2Г2,зК К] Н 
Р; (Has, Ва} {Ro}; Го,о (сі + cokz) + Гз,осзЕ + ca (Το 2k; — Γιου) + cs (Ta ik; + Г2,зКи); 


D 


S; {Rs, Re}, (Ет, Ев}; Гос + 35, 95 Гос (УЗЁ» + ky) + k; (ο2Γι,ο + caE2,3) ; 
5'; (Rs, Re}, (Rz, Rs}; Гоо (ει + coky) + Гз,осзЁу + k; (саГл,о + c5T2,3) ; 


SG 195 
Ге; {0311000}, {C2121000}, {C'2,|000}, 7; Non-Centrosymmetric; with SOC 


E Г; Ra c2 (σι Κα — с2Ку — o3kz) + c100; 

O (Rs, Re}; с\Го,о + сә (Ta ik; — Io 2ky — Гз,зЁ) + Ë (Eres ο Гао gei) $ Z3 
X; Rs; c203kq + c301ky — c403k; + с100; 
M; Hs; C203k, + c301ky — c403k; + с100; 
R; Ra; сә (σ! Κα — cok, — σας) + с100; 


{Rs, Re}; cil'oo + c2 (Τα ik; — Τον — Гз,зА:) + [αι (гз - eI Sk Dio -- eI ыгыз) + h.c.| ; 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ва}; oo (ci + c2ky) + сзсз + саст + c502kz; 
A; {R2}, (Fa) ; σο (οι + cage) + озсза» + (aro+q+ + h.c.) ; 
{R2}, {Πο}; σο (οι + c2q2) + озсзаг + (а10+9- + h.c); 
{Ra}, {Re}; оо (су + c2qz) + 03c3qz + (10494 + h.c.) ; 
Zi {Ro}, {Ra}; до (οι + cokx) + озсзКь + caoiky + cso2k;; 
T; {R2}, {Ва}; оо (οι + cək;) + cscsk; + crooks + cooky; 


1203 


SG 196 


TL; {0311000}, (C2..|000), {C2,|000}, T; Non-Centrosymmetric; with SOC 


Г; Ra; со (cik; — о2Ку — o3kz) + с100; 
(Hs, Πο}; с Гоо + сә (Гз1 ks — Го,2Ку — Гз,зК.) + [αι (гьа ВА, T4 o — Еа) + һе ; 
X; Rs; c203kz + c301ky — c402kz + с100; 
L; (Ho, Re}; σισο + с2сзд: + (0104.04. + h.c.) ; 
{Ва, Ra}; (ει + ead? + csq2) oo + У, [οι + 62d? + c¿aq2) qz + cia (92 — 342) чу + сва. (9 — 3q2)] σι; 


Accidental degeneracies on high symmetry line 


A; {R2}, (Fa) ; оо 
A; {R2}, {R4}; оо сзсз: + (Gio q+ + h.c.) ; 


(οι + coky) + озсзКи + cani ks + cso2k;; 
( ) 
{R2}, {Re}; оо (οι + с29:) + озсзд: + (010+9- + Һ.с.); 
( ) 
( ) 


{R4}, {R6}; оо 
2; {R2}, {Ra}; оо 


сзсз: + (αισ-ῃ:. + h.c.) ; 


+ озсзК + c401ky + cso2k;; 


SG 197 
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Ге; {0311000}, 1С. |000}, {C2y|000}, 7; Non-Centrosymmetric; with SOC 


Г; Ra; Со (о1К» — σον — o3kz) + с100; 
(Rs, Πο}; ciloo + сә (Fa, ks — Τον — Гз,зК.) + [αι СЗУ udis Pig = er ka) + һе) ; 
H; Ra; C2 (cik, — о2Ку — oak) + C100; 
(Hs, Re}; ciVo,o + c2 (Τα ικα — Го,2Ку — Va,skz) + [αι (гъз = ei"/ 6k D, o = ел) + Z3 | 


Р; Ва; сә (с — o2ky — o3kz) + с100; 
Rs; Со (σι [κα — σον — o3kz) + с100; 
Ho; c2 (о1К» — o2ky — o3kz) + с100; 


N; (R>, Ra}; σι (coke + caky) + σα (cska + coky) + ca0akz + 6160; 


Accidental degeneracies on high symmetry line 


A; {R2}, {Ra}; oo (ci + ον) + сзсз + cami ks + свог; 
Л; (Ha) , (Ha) ; со (су + с20:) + сзсз: + (oio qi + h.c.) ; 
{R2}, {Re}; до (ει + c2q2) + ©зсзд« + (0104.q- + h.c.); 
{Ra}, {Re}; оо (οι + c2q2) + сзсз: + (0164 q4. + h.c.) ; 
D; {Ro}, {Ra}; со (су + cək;) + озсзК. 4 S a σι (οι τος + οι 2ky); 
Е; {52}, {Ва}; до (сл + сор») + озсзр: + (on04p- + h.c.); 
{R2}, {Re}; оо (ει + сор») + озсзр» + (o104.p4. + h.c.) ; 
{R4}, {Re}; оо (сі + copz) + o3c3pz + (oio ip + h.c.); 
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1204 


Ге; {0311000}, {C2214 40}, {C2y|044}, T; Non-Centrosymmetric; with SOC 


15; Ra; 
(is, Re}; 
X; {Rs, Re}; 
(Rz, Rs}; 
М; (Ro, Ro); 
В; {Ri, Ri}; 
(Ha, Ёз}; 
{ Ат, Rr}; 
S; {R2, Ro}; 
2; {Rs, Rr}; 
T; {Rs, Rs}; 
{ Ат, Rr}; 


C2 (σι Къ — А — o3kz) +1003 
Glen + сә (Ta ike — Teak — Гз,зЁь) + [αι (гз етв Гао — ePi T) $ Z3 | 


(c201 = C302) Ку + С100; 


(c201 — c302) ky + οισο; 
с1Го,о + Κα (esT14 
(οι + c2k?)o0 + 355, село: ks ky ks; 

(ει + cak?)oo + c303kzkykz; 

C1So,o + 02 (Soi ks — So,2ky + So,akz) + У, Cia (Siak; + Sik; + Sizk;); 


со (Coke + csk; + οι) + (εισι 


свГ2,1 + с2Гз,1) — Ky (с8Г1,2 + c4V2,2 + стГз,2) + csl'o3k;; 


€602 + €303) ky; 
со (Coke + ει) + (C301 — c402) ky; 

(οι + cok? + cak2 + cakz)oo + а Ci, 1 Oi ks ky; 
(οι + Cok? + cak2 + cakz)oo + Ei Ci 1 Oi ks ky; 


Accidental degeneracies on high symmetry line 


A; {R2}, (R4) ; со (ει + caky) + озсзКу + cai ka + cso2k;; 
A; (Ra) {Ra}; oo (ει + C2gz) + o3cagz + (0304.44 + һ.с.); 
{Ro}, {R6}; σο (οι + с29:) + o3e3qz + (@19+4- + h.c); 
{Ra}, {R6}; σο (ει + C2gz) + o3cagz + (0104.44 + h.c.) ; 


T; {Rs,Rs},{Rr, Rr}; Гоо (οι + cokz) + ГзосзЁ + caV 2,0kx + с5Гл,оКу + Y, 4 (сылку + cio T ike) ; 


SG 199 


Го; {0311000}, (C2.|2 20}, (C2,]02 2), 7; Non-Centrosymmetric; with SOC 


Г; Ra; 
{Rs, Re}; 
H; Ra; 
{ Rs, Re}; 
Р; В, 
N; (Ro, Ва}; 


C2 (cik; = o2ky m o3kz) + C100; 
с1Го,о + C2 (Ps ik; αὶ To,2ky = T3,3kz) ТЕ [αι (Tia = ei"/ 6k ΓῚ ο = ent ya) + һе) 5 


c2 (озК» — o1ky + σοκ.) + с1со; 
араа әк — T3 aka) + [αι (Tes Leg p. o — ePi s) T һе : 
Αρει + сә (Aik, — Ask, + Ask;) + сз (Aska + Agky + ΑτΚα}; 

C100 + σι (coke + сз) + σα (csk; + сву) + c403kz; 


Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; оо (сл + ον) + озсзКу + cao ks + 502; 
А; (Ha) , (Ha) ; σο(οι + cage) + озсза: + (0194.44. + h.c.) ; 
(ia) {Re}; оо (сл + с20:) + озсз@: + (αισ--α-- + h.c.) ; 
{Ra}, {Re}; со (ει + с2д:) + озсза» + (0104.9. + h.c); 
Di (R5) , (Rz); оо (с + cək;) + cacsk; m σι (CiEs + Cio у); 
Е; {R7}, {R11}; oo (ει + сэр») + oscsp; + (ол0+р+ + h.c); 
(Rz) , (Ro) i оо (сі + copz) + озсзр» + (αισ-ρ-. + h.c.) ; 
{Ro}, {R11}; со (ci + 6222) + озсзр: + (αισῃρ.-. + h.c.); 
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Ге; {0311000}, {C22|4 40}, {C2,|000}, {1000}, 7; Centrosymmetric; with SOC 


Г; (Hs, Вв}; Του (cok? + c1) + сзГол 127 -- + kykz) И ee E a 
elas (2, 3—1 keke kuke) | [es (2k2 k? №) H c4 (д2 2k2 + η] Гі2 + 

V30 2,2 [(ca + es) k2 — cak? — csk2] ; 
(Rio, Ваз}; To,0 (cok? + οι) + сзГол (Sh — WES ke + kykz) + сзГо,з (kaky + Κας + Кук.) + 
csTs,o (S3 kk, — K kek: — kykz + [es (22 — kj — k2) + ca (k3 — 2k? + К2)] Ta + 

V30 2,2 [(са + es) ΚΖ — cak? — csk?] ; 
В; (Rs Ев); Too (со? + ei) + саГол (2S sky — ЧУЗ, + kyke) + саГоз (Бы + kak; + kyke) + 
ατα (зва, Ук, вы.) + [es (2k2 — k? — k2) + са (k2 — 2k2 + k2)] Газ + 

МЗГә,ә [(с4 + es) k? — сак2 — csk2] ; 
{ Riz, Ris}; Го,о (c2k2 + c1) + сзГол (Ek, = HA kek: + вк. Foal ma Ку haba t Ryke) + 
serus (жь к, kykz) + [es (262 — ЕЗ — К?) + οι (k2 — 2k2 + k2)] Τις + 

V 30,2 [(ca + cs) k2 — cak2 — csk2] ; 


Accidental degeneracies on high symmetry line 


A; (fis, Re} ; {Ra, Ra} ; Го,о (οι + 629.) + I'a,ocaqz + Γιο (Cada + C5qy) + Los (654. == саду) + (onal q4- + h.c.) $ 
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Ге; {651000}, (C2,.|000), {C2,|000}, (7| ὁ ὁ}. T; Centrosymmetric; with SOC 


T; {Rs, Re}; Гоо (с2К? + οι) + сзГол (S keks Ha kokz d huh.) a ШМ are 


sibus (H kaks УЗ Kk, kyke) r [es (3.2 — k2 — А2) + ca (К? 
УЗГ>22 [(са + C5) k2 — cA k2 = esky ; 


2k, + k2)] Γι,» + 


{ Riz, Ris}; Го,о (c2k? + ει) + сзГол (=, keke | һк.) F calag (aky t keka d 


сзГз,2 (3, VE kk: kykz) [cs (262 — ky — kz) + са (ke 
V30 2,2 [(ca + cs) ΚΖ — cak2 — csk2] ; 
X; (Rua, Ria}; Гоо + с2ГзаЁь + ky (сзГул — Гә) + csl'o,2k;; 
M; (Ris, Ria}; с1Го,о + с2Го,2К» + csl'a ik; + k; (саГ1,1 — ο Γι): 


2k, + k2)] Γι + 


R; (Rs,Re); Του (cok? + οι) + єзГо,1 (Eh, US k k; H hykz) F сзГо,з (kc ky + kak; + kykz) + 


гъы (3 V3 kokz Ruke) | [cs ο k? k2) + C4 (k? 
EVE [(са + c5) k2 == cak2 — csk] ; 


269 + k2)] Tua + 


{Ri2, Ваз}; Го,о (cok? + οι) + сзГол (Eh, HGB keke ἡ һк.) ИЕА 


2k; + k2)] Γι,» + 


сзГз,2 (H keku V kh, Ый) i [cs (2k; ky κ) ΕΞ (kz 
МЗГә 2 [(са + c5) k2 = ci k2 = esky ; 


Accidental degeneracies оп high symmetry line 


A; (Fio, Ro}, (Fa, Ва}; Гоо (ex + 0202) + Гз,осза + Го (сад + сву) + Гэ,з (054: — Cady) + (ail 2,494 + h.c); 


2; (Rs, Ка}, (Ho, Rr}; Гоо (οι + coke) + Гз,осзк + ky (с1Гә,л + с2Г2,2) + k; (єзГә,з + ca 1.0); 


SG 202 


I; {03,1000}, {С>.|000}, {C2,|000}, {1000}, T; Centrosymmetric; with SOC 


Г; (Rs, Re}; Του (cok? + ει) + сзГо,1 (Eh, US keke | kykz) + сзГо,з (ks ky + kak; + kykz) + 


ca a (зањ, — А, hye) + [es (22 -K D) не (2 
МЗГә2 [(са + c5) k2 = cak? = esky | ; 


2k; + k2)] Γι,» + 


{Ri2, Ris}; Го,о (cok? + οι) + сзГол (Eh, HYS kek, | вк.) ыы 


сзГз,2 (34 kok, V kekz kuks) Е [es (2k; — ky — kz) + са (№ 
ν3Γ»,2 [ει + es) k? — οι — csk] ; 


2k; + k2)] Tia + 


Accidental degeneracies on high symmetry line 


A; (Fa, Πο}, (Fa, Ra}; Гоо (οι + cage) + Гз,осза + Гл, (cade + c5qy) + Гэ,з (csqa — саду) + (αι V2, q+ + һ.с.); 
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T7; {0311000}, {С |000}, {C2y|000}, {11111}, T; Centrosymmetric; with SOC 


Г; {Rs, Re}; lo (ck? + cy) + сзГол (F keky Ha kaks d kykz) ыы 
сзГз,2 (52, V μεῖς, kake) + [cs (2k; τ k; E к2) το (kz = 2k; + kz) Dia + 
УГ» 2 [(ca + cs) k2 — cak? — csk?] ; 
Io, Ris}; Го,о (cək2 + c1) + сзГол (ER krky Ha kekz | вк. a κ Sousa 
езГз,ә (338 kk, — УВЕЛА, k; — kykz ) + [es (262 — k3 — k2) + ca (k3 — 2k? + 2)] Γιο + 
УЗГ>,2 (ca + es) k? — cak2 — esk?] ; 
X; (Fas, Ria}; οιΓο,ο + coTa, Ка + ky (сзГлл — саГә1) — с5Го,2; 


Accidental degeneracies оп high symmetry line 


Л; (Ha, Re}, (Ra, Ra}; Гоо (ει + с29:) + Гз,осз9: + ΓΊ 0 (cade + св9у) + Гә,з (εσας — Cady) + (a1 2,494 + h.c.); 
Z; (Hs, Rs} , (Ro, R7}; Гоо (ει + ορια) + Гз,осзЁ» + ky (caV2,1 + с5Г2,2) + k; (csV2,3 + стГло); 
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Го; {0311000}, (C5..|000), {С-, |000}, {7/000}, 7; Centrosymmetric; with SOC 


Г; {Rs,Re}; Voo(cok? + οι) + сзГол πο Ha sk. | һк.) ΝΠ 
агаа (ль, — е, — yh) + [в ВЮ) + (E —281 + М)] Dra + 
МЗГ»ә,ә [(ca + es) k? — cak? — esky] ; 
{Ri2, Ris}; Too (ου + οι) + сзГол (Eti, H keke 4 һк.) ен 
агаа (Зака, — АННА, — Ik) + [в RE — — М) + (E + Tua 
УЗГ>,2 [(с4 + cs) k? — cak2 — esky] ; 
Н; {85,86}; Too (cak? + c1) + сзГол 17 Ha hake + kukz) О А 
сзГз,2 (koky V3- kk, kykz) [es (2k; — Ку — kz) + са (Кё — 2k; + kz)] Гл, + 
УЗГ>,2 [(с4 + cs) k? — cake — esky] ; 
(Ria, Ras); Too (col? + οἱ) + esToa (rt kk, — КК, + kykz) + Гоз (koky + keke + kykz) + 
сагаа (3g o, — Vp keke — kyke) + [es (202 — № — 13) + ca (02 — 208 2)] Dua + 
УЗГ>,2 [(с4 + cs) К? — cake — esk] ; 
P; {Β5, Re}; с1Го,о + с (Toke — Гз,2ку — Го,зК.); 


Accidental degeneracies on high symmetry line 


А; (Ro, Re}, (Ra, Ra}; Гоо (е + ©2942) + Гз,осзфе + 1,0 (cage + csqy) + V2,3 (csqz — Cady) + (ail 2,494 + h.c.); 
Е; (Ho, Re}, { Ra, Ва}; Гоо (c1 + copz) + T'a,ocap; + Га,о (caps — copy) + Γ2,3 (cspa + сару) + (ail 2,4p— + h.c.); 
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Ге; {0311000}, {C224 40}, {C2y|04 4}, {11000}, 7; Centrosymmetric; with SOC 


Г; {Rs, Re}; 
(Rao, Ris}; 
X; (Ras, Ria}; 
M; (Ro, Ro); 
(Rio, Rio}; 
В; {R7, Ет}; 
{Ria, Ria}; 
Z; (Ho, Ro}; 


Го,о (cok? + οι) + сзГо,1 (ERR, HVS kokz | kyk) + сзГо,з (kak; + kaks + kykz) + 
сзГз,2 177 V hake kake) i [cs (2k; ky kz) E (ke 2 | k)] Di2 + 
УЗГ2,2 [αι + es) К? — cak2 — csk2] ; 

Го,о (cok? + οι) + сзГо,1 (ERR, USE k; к.) + сзГо,з (kc ky + kek; + kykz) + 
сзГз,2 Con Y3-lk к, byk) i [cs (2k2 ky kz) Е C4 (kz 2k; i к) liac 
V30'2,2 [(са + cs) ΚΖ — cak? — csk2] ; 

с\Го,о + ky (coT1,1 — єзГә,1) + саГо,2К2; 

с1Го,о + ky (c3E3,1 = caV2,1 + сәГз,1) + csT'o,2k;; 

саГо,о + Ку (σαΓι1 — σιγα + coUa) + с5Го,2К.; 

C1800 + Soo а д? + ὁ δος [es (№ — ΚΕ) + ον (kè — k2) + са (k2 — №] + 

(ез (k2+k2 —2k2)-+c2(k2 2 +k2)+e4(—2k2+h2+k2)) 50,8 + cs (So,7kaky + 50,6: + So,akykz) + 
Σι ci (Siskeky — Siakekz + Sijikykz) ; 

€1S0,0 + 50,0 SESSE k? + 1505 [сз (ky — kz) + сә (kz — k2) + са (К; — №) ] 4 
С: a +k?) +e4(—2k2+k2 +k2)) So. + cs (So,7kaky + 0,6: + So,akykz) + 
Σ3 ci (Siskaky — Siskskz + Sikykz); 

Го,о (coke + ει) + ky (c4V1,3 — с5Го,з + сзГз,з) — ceTo,2kz; 


Accidental degeneracies on high symmetry line 


A; (Ho, Re}, (Fa, Ra}; To,0 (οι + cogz) + T3,0¢3¢2 + Гл (Cage + c5qy) + T2,3 (csq= — саду) + (αι Го, ++ + h.c.) 
5; {Rs, Rs}, {Βτ, Вт}; Гоосі + У, оз Tio (Οι1 ἴα + ci,2kz) + Ку (е2Г1,о + Em ciaTa,i) ; 
T; (Hs, Re} , (Rz, Вт}; Го,о (ει + coke) + Гз,осзК. + ky (саГлю + У), Casas); 


(to, Re] Й {Ro, Ro}; 


{Re, Ко}, (Fs, Rs}; Го,о (ει + cokz) + Гз,осзК. + ke (caT 1,0 + У ciala); 
o (Οι + cokz) + Γ3,063 Κα; 
o (Οι + cək;) + Гз,осзК2; 


Го,о ( 
{ Ат, Rr}, {Rs, Rs}; Foo ( 
{R7, Ет}, (Ro, Ro}; Гоо (ει + сәк: 
{ Rs, Rs}, (Ho, Ro}; Го,о ( 

Z'; {Rs, Re}, (Rz, Rs}; Го,о ( 


+ Гз,осзК. + ke (саГл,о + Pm Bali 
+ Pa,ocakz + ky (саГло + ты οι To) ; 


+ Гз,осзКу + k; (саГл,о + c5T2,3) ; 


о (сі + cok; 


κ. Re Ry S F SSE 


о (сі + cok, 
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Ге; {0311000}, (C245 $0), (C2,105 5}, {11000}, 7; Centrosymmetric; with SOC 


Г; (His, Re}; 


(Rao, Ris} 


H; (Rs, Re}; 


(Ras, Ris} 


Р; (Re, Rr}; 
N; { Вло, Rio} 


Го,о (cok? + οι) + сзГол (Eh 1V3 ek, | kykz) + сзГо,з (koky + kak; + Кук.) + 
езГз,ә (Sg kk, — X kokz — kykz ) + [es (2k3 — bj — k2) + ca (k3 — 2k? + Κ)] Γιο + 
УЗГ>,2 (ca + cs) К? — cak2 — esky]; 
; Го,о (ea? + οι) + сзГол (Eh, 13 kokz | к.) + сзГо,з (koky + kak; + КиК.) + 
сзГз,2 (2, M lk р, kyke) [cs (2k; — ky — kz) + са (kz — 2ky + kz)] Για + 
МЗГә 2 [(ca + C5) k2 = cak? = esky | ; 
Too (cok? + οἱ) + езГол (Sr yk, — Уу + ЖК) + езГо,з (kaky + kokz + kykz) + 
csTa a (2 hy — kek; + E55 ku) + [es (262 — k3 — №) + ca (kê — 2k? + K2)] T12 + 
МЗГ»ә,ә [(с4 + es) k? — cak? — csk2] ; 
; Го,о (cok? + οι) + сзГо,1 (Ek. CES koky | Atake) + сзГо,з (Kc ky + kokz + kykz) + 
езГа,а (5 he, — keke + P ks.) + [es (282 — kj — κ) + ca (№ — 2k? + K2)] uo + 


2 y 
V3T2,2 [(ca + c5) k2 — ca k2 — es; | ; 
с190,0 + сә (80,4 + So,oky ως (Sik; — Siaky + Sisk;); 
; са Гоо + colo 2k; + Eum Iii (cii ka + ci, aky) ; 


Accidental degeneracies on high symmetry line 


A; (Ro, Re}, { Ва, Ва}; Го,о (с + 6242) + Гз,осз9= + Гльо (cade + сфу) + V2,3 (с54» — саду) + (о1Гә,+9+ + h.c.) 
D; (Rs, Rs}, (Rz, Rr}; Го,о (ει + cokz) + Гз,осзё + Tio (cake + csky) + 32; 1 Гал (Gi + c,2hy) ; 
Е; {Вт, Rz) , (Fio, Βιι}; Го,о (ci + cəpz) + Гз,осзр: + Г1,о (capa — copy) + Vz,s (cspz + сару) + (а1Г2,+р+ + h.c.) 
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Ге; {01.1000}, (Cs, 1000}, (C25|000), 7; Non-Centrosymmetric; with SOC 


Г; Ra; οισο 4 


Rs; cioo 4 


| C2 (σι Κα — cok, = o3kz); 


| C2 (σι Κα -- cok, = o3kz) ; 


Rs; саГо,о + (с2Гз,з + сзГз,о) kz + [επ _ cal+o) k+ + һе) ; 


X; Πο; со (оз 
Вт; со (оз 
М; Re; c» (ci 
Вт; ca (σι 
R; Ra; Cioo + 


Rs; cioo 4 


kz + o1kz) — сзо2Ку + с100; 


) 
k, — o1kz) — eso2ky + οισο; 
Κα + o3ky) — cao2kz + с100; 
kz — σεφ) — c302kz + с100; 


|| C2 (σι Κα — cok, = o3kz); 


| C2 (σι Къ — σοκ = o3kz) ; 


Rs; с1Го,о + (с2Гз,з + сзГз,о) k; + = = и) k+ + h«c. ; 
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Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; σο (ci + caky) + oscsk, + са (σι Κα — c2k;); 
{R2}, {Re}; оос + У); озо (су + ci, ok? + сіз) + [o+ (coke — cok? + ісзк. К.) + h.c] ; 
{R2}, {Rs}; оо (οι + eoky) + сзсз + ca (σι Κα — σος); 
{Ra}, {Πο}: оо (c1 + coky) + o3caky + ca (oik; — o2kz); 
{R4}, {Rs}; оос + У), озо (cii ky 4 ci, ok? + ciak?) + [o+ (cok2 — cok? + icskskz) + h.c] ; 
{Re}, {Rs}; оо (су + ον) + озсзКу + ca (σιΚα — o2kz) ; 
У; {R2}, {R4}; coer + У, озо (kz + ky) + C201 (ke — ky) + c302kz; 
А; {R2}, {Ва}; со (ει + cəqz) + озсза» + (010+4+ h.c); 
{R2}, {Πο}; оо (сл + с29:) + сзсз: + (αισ-η-. + h.c.) ; 
{Ra}, {Re}; оо (ει + c2qz) + σβεβᾷ: + (0104.94 + h.c); 
5; {Ra}, {Ra}; сос + У, 04 0:61 (Κα + kz) + σι (Κα — kz) + сзо2Ку; 


SG 208 


{R2}, {Па}; оо (су + сока) + oscak; + cani Κι + cso2k;; 
{R2}, {Ва}; оо (су + cokz) + сзсз: + са [σι + 02) Κα + (σα — σι) ky]; 
{R2}, {Re}; оос + У), 04 σὲ (cii ks 
{R2}, {Rs}; оо (ει + ekz) + cscsk; + са [ίσι — σα) Κα — (σι + σα) ky]; 
{Ra}, {Re}; σο (ει + ekz) + escskz + ca [ίσι + 02) ke + (σα — σι) ky]; 
{Ra}, {Rs}; оос + 37, озо (cii ks 
{Πο}. {Rs}; оо (ει + ekz) + сзсз. + ca [ίσι + 02) ke + (σα — σι) ky]; 


ci ok? | ci,3k2) | {σι [cokeky + ic3 (kz — kz) + h.c.) i 


2 
ci,ok 


ciak?) + {04+ [cokeky + ics (kz — k2)] + h.e. 


Ге; {©1151}, {Оз |000}, {С> 513}, 7; Non-Centrosymmetric; with SOC 


Г; Ra; οισο 4 


Rs; cioo 4 


Е сә (Orka — о2Ку — o3kz); 


Гг C2 (σι ks = cok, == o3kz) ; 


Rs; cil 0,0 + (с2Гз,з + сзГз,о) k; + [επ = 0) k4 + πα ; 


X; Rs; с {σι 
Вт; со (σι 
М; Re; с (оз 


Вт; со (оз 
R; Ra; οισο 4 


Rs; σισο 4 


Κα — Gsk;) — C302 ky + с100; 
kz + o3kz) — C302 ky + 0190; 
) 


Κα тт оу E c302kz + C100; 


k, + oiky) — c302kz + C100; 


Е сә (Orka — o2ky — o3kz); 


Г C2 (σι ks = σοκ m o3kz) ; 


Rs; с1Го,о + (с2Гз,з + сзГз,о) k; + = — и) k4 + h«c. | 


1211 


Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; σο (ci + caky) + oscsk, + са (σι Κα — c2k;); 
{R2}, {Re}; оос + У); озо (су + ci, ok? + сіз) + [o+ (coke — cok? + ісзк. К.) + h.c] ; 
{R2}, {Rs}; оо (οι + eoky) + сзсз + ca (σι Κα — σος); 

{Ra}, {Πο}: оо (c1 + coky) + o3caky + ca (oik; — o2kz); 
{R4}, {Rs}; оос + У), озо (cii ky 4 ci, ok? + ciak?) + [o+ (cok2 — cok? + icskskz) + h.c] ; 
{Re}, {Rs}; оо (су + ον) + озсзКу + ca (σιΚα — o2kz) ; 
У; {R2}, {R4}; coer + У, озо (kz + ky) + C201 (ke — ky) + c302kz; 
А; {R2}, {Ва}; со (ει + cəqz) + озсза» + (010+4+ h.c); 
{R2}, {Πο}; оо (сл + с29:) + сзсз: + (αισ-η-. + h.c.) ; 
{Ra}, {Re}; оо (c1 + c2qz) + озсздг + (а10+9+ + h.c.) ; 

S; {R5}, (Rz) i σοσι + δε CiCi,1 (k; + kz) + e201 (k; — kz) + c302ky; 

{Ro}, {R4}; оо (су + coke) + oscak; + εἰσι Κι + cso2k;; 

{R2}, {R4}; со (ει + cək;) + o3c3kz + са [ίσι + 02) kx + (σα — σι) Κυ]; 

{R2}, {Re}; сос + 22-03 Ci (e s Ci, ak? 4 ci,3k2) | {σι [cokeky + ica (kz - kz) + h.c.) : 

{R2}, {Rs}; оо (ει + ekz) + cscsk; + са [ίσι — σα) Κα — (σι + σα) ky]; 

{Ra}, {Re}; σο (ει + ekz) + escskz + ca [ίσι + 02) ke + (σα — σι) ky]; 

{R4}, {Rs}; σοοι + У, зо (eii Ks + с,2 + сз) + {0+4 [cake ky + ics (К — ky)] thc}; 

{Πο}. {Rs}; оо (ει + ekz) + сзсз. + ca [ίσι + 02) ke + (σα — σι) ky]; 
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г]; {011000}, {C3,|000}, {C2,|000}, 7; Non-Centrosymmetric; with SOC 


Г; Ra; €100 + сә (σι Κα — с2Ку — o3kz); 
Rs; c100 + сә (oik, — o2ky — o3kz); 
Rs; с\Го,о + tales + esTa o) kç 4 (me езГ+о) AL he] 
X; Re; сә (σ3Κα + σι.) + cana ky + с100; 
Вт; c2 (оз. — o1kz) + c30aky + с100; 
L; {Ез, Ra}; (cí + coq? + сз?) со + саозах (9 — 342) + {σι [args + азд. (42 — 34») + αλα: (q2 + 9) + алд] + h.c.) ; 
Rs; C100 + ©2024. + сз (03Qy — 0192) ; 
W; Rs; C100 + сә [тз (ky — kz) — σι (ky + k;)] + c302kz; 


202102.00016v1 
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Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; σο (ci + caky) + oscsk, + са (σι Κα — c2k;); 
{R2}, {Re}; оос + У), озо (сбу + сь2К? + cis kz) + [σι (cək2 — cok? + icskekz) + h.c.] ; 
{R2}, {Rs}; со (су + c2ky) + озсзКу + ca (Oika — o2kz); 
{Ra}, {Πο}: оо (c1 + cok, ) + озсзКу + ca (oik; — o2kz); 
(Fa) {Rs}; σοσι + У), озо (cii ky 4 ci, ok? + сіз) + [o+ (cok2 — cok? + icskskz) + h.c] ; 
{Ro}, {Rs}; оо (сл + coky) + o3esky + ca (oik; — ог.) ; 
А; {R2}, {Ва}; со (ει + cəqz) + озсзд: + (010494 h.c); 
{R2}, {Ro}; оо (с + 0292) + озсза» + (о10+9- + h.c.) ; 
{Ва}, {Re}; до (c1 + c2q2) + σβορᾳ: + (0104.44. + h.c.) ; 
У; {R2}, (Fa) ; сос ΕΣ озо (Κα + ky) + οσι (ke — ky) + ca02k;; 
5; {R2}, (Ra); σοσι + Pas CiCi,1 (ke + kz) + c201 (ke — kz) + c302ky; 
Zi {R2}, (Fa) ; со (е 
Q; {R2}, {R4}; сос + δα σιοιι (ky — kz) + η сі [ci,2 ks + cia (ky + k;)] ; 


cok.) + озсзКа + c401ky + e502kz; 


SG 210 
TZ; {CE|444}, {0311000}, (Co,| T 3 1), T; Non-Centrosymmetric; with SOC 


D; Ra €100 + сә (σι Κα — o2ky — o3kz); 
Rs; C100 + сә (σι Κα — o2ky — oskz); 
Rs; с1Го,о + (с2Гз,з + сзГз,о) k; 4 ΙΕ ΣΣ. со Го) ki + h.c.| - 
X; Ho; ο) (σι Κα + o3kz) + cana ky + cioo; 
Вт; Со (oik, — o3kz) + сзо2Ку + с100; 
L; {Ез, Ra}; (οι + сод? + сз?) со + саозах (ду — 342) + {σι large + азд. (ας — 342) + азд: (q2 + 9) + алд] + h.c.) ; 
Re; C100 + ©2024. + сз (озфу — 010) ; 
W; (Ri, Rs}; (ci + cok? + csk2) со + cac3kyk; + { [aika + аз (ky — kK2)] o+ + h.c.) ; 


chinaXiv 


Accidental degeneracies on high symmetry line 


A; {R2}, {R4}; оо (су + coky) + сзсз + c4 (oik; — o2kz) ; 
{R2}, {Re}; оосу + У), ο 4 σι (Cii ky + οι + οι) + [σι (cake — cək2 + icakekz) + h.c.] ; 
{R2}, {Rs}; σο(οι + coky) + o3caky + ca (orks — σος.) 
{Ra}, {R6}; σο(ει + coky) + сзсз + ca (orks — σος.) 
(Fa), {Rs}; сос + У), озо (сели + сз? + саз) + [0+ (coke — cok? + iegkskz) + h.c.] ; 
{Re}, {Rs}; оо (с1 + сәЁу) + сзсз + ca (Oika — o2kz); 

А; {R2}, {Ra}; σο(ει + coəq;) 

{R2}, {Re}; | co (c1 + 6242) + сзсзд: + (αισα-- + h.c.) ; 
{Ra}, {Re}; оо (си + c2qz) + 03caq« + (aro+q+ + h.c.); 

X; {R2}, (Ra); оос + 37, озо (Κα + ky) + οσι (Κα — ky) + сзо2К.; 

5; {Rs}, {R7}; σοσι + У. оз σισι,1 (Κα + К») + C201 (Κα — kz) + c302ky; 

Z; {R2}, {R4}; оо (с 

Q; {Rio}, {Ris}; σοσι + У; озо (ky — kz) + $22 σι [сг + cus (ky + k;)] ; 


83C3qz + (o104.q4. + h.c.) ; 


ca ks) + озсзК» + c401 ky + e502k;; 
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23. SG 211-220 


Te; {04.1000}, 1С: 1000}, {Съь| 000}, 7; Non-Centrosymmetric; with SOC 


P; Ra; 
Rs; 


οισο + сә (σι Κα — o2ky — o3kz) ; 
οισο + сә (σι Κα — σον — o3kz) ; 
$ с1Го,о + (с2Гз,з + сзГз,о) k (mmm. сә 
; 0109 + co (σι Κα — ok, — pe. ; 
; 0109 + co (σι Κα — ok, — o3kz); 
$ с1Го,о + (с2Гз,з + сзГз,о) k; 4 [( UE ως. сә 
; C100 + сә (Oike — o2ky — o3kz); 
; C100 + сә (σι Κα eva — oak); 
; C100 + сә (σι Κα — с2Ку — o3kz); 
; C100 + C203 (Κα + ky) + c301 (Κα — ky) + caG2k;; 


Го) ka + Z3 : 


οὐ ο) ki + Z3 ; 


1213 


Accidental degeneracies оп high symmetry line 


CA (cik, 


У; {R2}, {R4}; оос + У оз ici, (ke + 
А; {R2}, {Ва}; со (су + coky) + сзсз, 
{R2}, {R6}; σοσι + 
{Ro}, {Rs}; со (су + ον) + озсзКу 
{Ra}, {Πο}: со (сі + coky) + озсзКу 


ky) + C201 (kz — ky) + c309k-z; 
— o2kz); 
Ўз Oi (ci; Ky We ci, 3k? + ci,akz) t 
Са (σι Κα — e3k;); 
c4 (oik, — o2kz); 


[o4 (co k2 — Cok? + icak,k;) + h.c.] ; 


(a) {Ев}; оос + У, 93 σὲ (ci ky + cio k? + ciaky) + [o+ (cok? — cok? + ieskzkz) + h.c] ; 
{Ro}, {Rs}; со (сі + coky) + озсзКу + ca (oik; — σος): 
A; (Ha) , (Ha) ; оо (су + cəq;) + сзсз: + (0104. q4. + h.c.); 
{R2}, {Ав}; со (c1 + c2qz) + озсздг + (а19+4- + h.c.) ; 
{Ra}, {Re}; оо (c1 + c2qz) + oscsqz + (а10+9+ + h.c.) ; 
D; {R2}, {R4}; со (οι + ск.) + oscsk; + сасу (k; — ky) + 6502 (Κα + ky); 
G; {R2}, {R4}; оос + наз Cici, 1 (k; — ky) + e201 (k; + ky) + c302kz; 
Е; {В2},{В4}; до (су + сэр») + eacapz + (oio р- + h.c.) ; 
{R2}, {Re}; σο (ει + сәр») + озсзр: + (αισ-ερ- + ћ.с.); 
{Ra} {Re}; оо (οι + сәр») + озсзр» + (ono p- + ћ.с.); 
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Ге; (02,2313, (05/000), {С т11},Т; Non-Centrosymmetric; with SOC 


Г; 


X; 


Ra; C100 
Rs; C100 
Rs; с1Го 
{Rs, Πιο}; соо 
Ute, Ru); соо 


Ria; C100 


+ сә (cik, = Go2k,, = o3kz) ; 
+ сә (cik; — o2ky — o3kz) ; 
‚0 + (с2Гз,з + сзГз,о) К. 4 С C2 


(ωσι + сзог) ky; 


(c201 + сзог) ky; 


+ C203Kky; 


Го) ky + he. ; 


М; (Re, Rz); ciloo + с (Гз,з + Го,2Ку) + сзГзаК + [oi (κο + kyP 4,1) + h.c]; 


Е; 


5; 
Z; 
T; 


{Пз, Ra}; (е 
Rs; (οι d 
(Ras, Ria}; 61/50 


г cak?)ao Ale (c301 + C403) kzkykz; 


г οσο + сзозЕъ Кук; 


‚0 + ο (So,2ke + бо,зКу — 80,1) + У Cia (Sik, — Sirky + Si4k;); 


(fo, Ria}; (οι 


cake + с2К.) со + (e301 + c402) Ку; 


(Ris, Rr}; 


Οι d 


Е coke) Go + (σ3σι + c402) ky; 


( 
(Rio, Ris}; (e + cok, + сз? + cak?) со + (σ5σι + C602) krky; 


{Riz, Ris}; (ει + с2К. + сз? + сак?) oo + (c501 + с602) К.у; 


Accidental degeneracies on high symmetry line 


A; 


{R2}, {Ва}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 
{R2}, {Ва}; 
{R2}, (Ray; 
{R2}, {Re}; 
{Ra}, {Re}; 
{Rio, Ria}, { Riz, 


00 (c coky) o3ca3ky C4 (cik, —o2kz); 
σοςι + У оз σι (eii ky + ci ak? + ci,3ky) + [o4 (cok? — cok? + ісзк К.) + h.c.] н 


00 (c coky) 03C3ky C4 (ai ks — 23k); 


00 (c coky) o3c3ky C4 (cik; —o2kz); 


σοει + У оз σι (ci; ky ci ak? | Bos) | [o4 (cok? — cok? + ісзк К.) + h.c.] š 
σο (ο coky) o3caky C4 (cik, — 23k); 


тосу 21.04 CiCi1 (Ks + ky) + cəo1 (ka — ky) + c302kz; 


со (σι + с29:) + 63caqz 


со (σι + с29:) + 63c3qz 


Πιο}; Του (οι + c2kz) + Гз,осзЁ„ + 
[(caI'2,0 + csD'1,3 — аа Г2,+) (Κα + ky) + 


( 
oo (ει + 624:) + озсздг + (о109+9- + h.c.) ; 
( 


010444. + h.c.) ; 


(caT1,0 — с5Г2,з + αι Γι) (Κα — ky) + h.c]; 
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Ге; (C5 |441}, [Cs 100 


0}, (C2)| 333}, T; Non-Centrosymmetric; with SOC 


Г; Ru; €100 + сә (σι Κα — a2ky — o3kz); 
Rs; €100 + сә (σι Κα — o2ky — oskz); 
Rs; ς Го,о + (с2Гз,з + сзГз,о) k; | [( У C2 Го) k4 + һе) 5 


Xi {Rs, Rio}; οισο 


(ωσι + c302) ky; 


{Ro, Ri}; соо 


(c201 + сзог) ky; 


Ria; C100 + C203ky; 
М; (Ro, Вт}; с1Го,о + сә (Vas +To ky) + σα Ρα, τις; + [αι (ikl 4,0 + kyl τ) + hic]; 
R; {R3, Ra}; (а + cak?)ao + (ea01 + c402) k; kyk;; 

Rs; (οι + οσο + c303kakykz; 


(Fas, Ria}; с150,0 + сә (So,2k2 + So,3ky — бока) + = Cii (Sick; — Si, ky + Si¿ak;); 


5; (Rio, Rie}; (οι + cok; + c2kz) oo + (c301 + c402) ky; 


Zi (Hs, R7}; 


сл  ca3ks) со + (e301  c402) ky; 


( 
T; (Rio, Ria}; (e + cok, + сз? + cak?) со + (σ5σι + C602) krky; 
{Riz, Ris}; (ει + c2k; + сз? + сак?) σο + (c501 + с602) К.у; 


Accidental degeneracies 


A; {R2}, {Ra}; 
{R2}, {R6}; 
{R2}, {Rs}; 
{Ra}, {Re}; 
{Ra}, {Rs}; 
{Re}, {Rs}; 

У; {Ro}, {Ra}; 

A; {Ro},{Ra}; 
{R2}, {R6}; 
{Ra}, {Re}; 


on high symmetry line 


00 (c coky) 03C3ky C4 (oik, —o2kz); 
сос1 + У оз Ci (ei ai ky T ci ak? T ci,3ky) + [o4 (cokz = cok? + icskekz) T h.c.] ; 


σο (c coky) 03C3ky C4 (cik, —o2kz); 


со (сі + Coky) + озсзКу + ca (σι Κα — σος); 

σοει + У оз σι (ci; ky ci ak? | ci,3ky) | [2+ (с2к2 — cak2 + ісзк К.) + h.c.] ; 
со (сі + c2ky) + o3caky + ca (Oike — o2kz); 

тосу 21.04 CiCi1 (kz + ky) + cəo1 (ka — ky) + c302kz; 


со (σι + с29:) + 63caqz 


010444. + h.c.) ; 


( 
oo (ει + с29:) + озсзаг + (o104.q- + h.c.) ; 
( 


oo (σι + c2q2) + o3caqz + (а19+4+ + h.c.) ; 


Т; {Rio, Ria} ,{R12, Ris}; Vo,o (οι + cokz) + Гз,осзк. + 


SG 214 


[(саГо,о + csD'1,3 — а1Г2,+) (Κα + ky) + (с4Гу о — с5Гэ,з + оГ) (Κα — ky) + h.c]; 


Го; {611005}, {0311000}, {С> 511}, 7; Non-Centrosymmetric; with SOC 


Г; Ra; cioo + c2 (cik; 
Rs; οισο + сә (σι Κα 
Ra; с1Го,о + (с2Гз,з 

H; Ha; οισο + c2 (oi ks 


Rs; οισο + сә (σι Κα — 


Rs; с1Го,о + (с2Гз,з 
Р; Вт; с Ао + сә (Aik, 
М; Rs; c100 + с201 (kx 


— o2ky = o3kz) ; 
— 02Kky = o3kz) М 
+ сзГз,о) kz 4 ( уза ыз сә Го) k4 + Z3 E 


— АРТ — o3kz) ; 


АРТ == o3kz) М 


+ сзГз,о) kz 4 ( УЗ ыз сә οὐ ο) k4 + Z3 p 
А2Ку | Ask;) | АлсзЁх + C4 (Acky + Атк.) ; 
— Ку) + C302 (kx + ky) + caozkz; 
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Accidental degeneracies on high symmetry line 


У; {R2}, {Еа}; сос + XU. osa σισι1 (Κα + Ку) + 0201 (Kx — ky) + c302kz; 

А; {Ro},{Ra}; оо (сі + c2ky) + озсзЁу + ca (oik; — o2k;); 
{R2},{Re}; оос + рэ атп σι (ci ky ci ak? | ci,3ky) | [o4 (cok? — cok? + ἶσα Κα κα) + h.c.] ; 
{R2}, (Rs) i осо (сі + coky) + o3caky + ca (Oike — σος); 
{R4}, {Re}; осо (сі + coky) + сзсз + ca (orks — σος); 
(Fa) {Rs}; оос + У, озо (cii ἡ ιο’ + ciak?) + [o+ (cək2 — cok? + ісзк. К.) + А.с.) ; 
(Ro) , {Rs}; оо (сі + coky) + озсзКи + ca (orks — σος); 


А; {Р}, {Ра}; оо (c1 + с24:) + озсза» + (а10+9+ + h.c); 
{R2}, {Re}; σο (су + с29:) + 036302 + (0304.q— + h.c.); 
{Ra}; {Re}; оо (οι + cagz) + 03634; + (10444 + Һ.с.); 
D; (Hs) {Вт}; со (су + cək;) + озсзКа + саса (Κα — ky) + сѕс2 (kx + ky); 
G; {R5}, {R7}; оо (c1 + Cake — cək;) + сзсз (k; — ky) + εἰσι (ke + ky) + οὐσα Κα; 
Е; {Rr}, {Ris}; oo (ci + сәрь) + озсзр: + (194p. + h.c); 
(Rz) {Ro}; оо (сі + сэр.) + озсзр» + (αισ-ρ-. + h.c.) ; 
{Ro}, {R11}; то (οι + copz) + озсзр: + (олоър- + h.c.); 


SG 215 


Ге; (54,000), 1С. 1000}, {са |000}, 7; Non-Centrosymmetric; with SOC 


Г; Ra; (ει + ο”) oo + сз [orks (ky — k?) + o2ky (k2 — k?) + osk- (ky — k2)] ; 
Rs; (οι + cək2) оо + es [oi k, (ky — k2) + σον (k2 — К2) + osk- (ky — k2)] ; 
Rs; аГоо + сә [(Гьл — V3D1,3) ke — (Го. + V3T23) ky + 2Гзак.| ; 


X; Rs; co (csk; + o1kz) + cico; 
R7; со (σαΚα — o1kz) + с1со; 
M; Re; сә (oik; + o3ky) + с1со; 
R7; ca (σι Κα — o3ky) + οισο; 


В; Ra; (οι + cək2) oo + сз [σι Κα (ky — k?) + ozky (К — k?) + oskz (ky — k2)] ; 
Rs; (ει + cok?) со + сз [orka (ky — К?) + σον (kz — k?) + oak, (Ку — k2)] ; 
Rs; cilo,o + c2 [(Г 1 УЗГ1 з) kz — (L2, + V3TL2 9) ky + 2Гз,1.] ; 

А; Rs; (οι + ον) со + cs [(k; + kz) σα — (Κα — Κε)σι]; 

A; Ro; [οι + ca (ke + ἂν + Κε] оо + cami (ky — ky) — 89920). 

T; Rs; (οι + сок.) со + сз [(Rz + ky) оз + (ka — Κυ)σι]; 


Accidental degeneracies оп high symmetry line 


>; {R2} ; {Ra}; 00 (οι E coke + coky) + сзсз (kz + Ку) + C401 (kx = ky) ; 
А; {R3}, {Ra}; оо (ει + с20:) + 036302; 


{56}. {Πο}; Ао (ει + 292) + (УЗАь + Ав) caq; + (Acca + 2Атсь — Azce) qy + [Алса + (As — УЗАв) es — A1ce] 4; 


{Ra} ; {Re} ; Ao (οι C2qz) | (У3А5 | As) C3dz — [Acca = (As — УЗАв) C5 — Аз св] dx + (Aaca | 2 Атс5 
5; {R2} , {Ra}; 00 (οι + coke + cokz) + сзсз (kx + kz) + C402 (kz — К») i 
7; {R2} , {Ra}; 90 (ex cal) + 033 ks 4 C401 ky F csoək;; 


Атсв) qy; 
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SG 216 


ГІ; {91,1000}, {С5.1000}, {σαν|000}, T; Non-Centrosymmetric; with SOC 


Г; Ra; (ει + ουκ”) oo + es [ox ks (ky — k?) + соку (kz — k?) + osk; (ky — k2)] ; 
Rs; (ει + ουκ”) oo + es [ox ks (ky — k2) + сок, (kz — k2) + созк. (ky — k2)] ; 
Rs; οιΓοιο + c2 [Γι — УЗГІ,з) Ke — (Гә: + УЗГ2,з) ky + 20'3,1ke] ; 

X; Re; c2 (Oika — o3kz) + с100; 

R7; сә (oik, + 03kz) + οισο; 
L; {Вз, Ra}; οσα (ke + ky + kz) + οισο; 
Re; сә Ë (ky = Κα) 4 B A dos + 6160; 
A; Rs; (οι + coky) со + сз |(Ё + kz) дз — (Κα — Κε)σι]; 


сзсз (ka -- ky —2kz) . 


A; Re; [οι Fco (kz | Ку | k;)] со + C301 (ky kz) V3 И 


202102.00016v1 


Accidental degeneracies on high symmetry line 


A; {Ез}, {Ва}; оо (οι + с29:) + озсза:; 
{Rs}, {Re}; Ао (су + с2д:) + (V3As + Ав) caq; + (Acca + 2A7cs — Aace) qy + [Алса + (As — УЗАв) es — Aves] qx; 
{Ra}, {Re}; Ао (οι + 202) + (ИЗА + Ав) сзд: — [4664 — (As — УЗАв) cs — Aace] 4» + (Алса + 2Απος — Arce) qy; 
У; {R2}, (Ra) ; со (су + coke + coky) + 0363 (Κα + ky) + саст (Κα — Ку); 
S; (Ro) {Ва}; оо (οι + coke + cokz) + сзсз (Κα + kz) + cao2 (k; — Κα}; 
Z; {R2}, {R4}; σο (οι + coke) + oscak;, + caoiky + cso2k;; 


Q 


SG 217 


chinaXiv 


Г”; {94.1000}, (C3, 1000}, {саь|000}, 7; Non-Centrosymmetric; with SOC 


Г; Ra; (ει + ο”) oo + cs [oi ks (ky — k? 
Rs; (ει + e3K?) oo + сз [oi ks (ky — k? 
Rs; с1Го,о + c2 [(Гл1 — УЗГьз) Κα 

Н; Ra; (ex + ο”) со + сз [oi ks (ky — k2) + сг, (К2 — k2) + оз. (ky — k2)] ; 

Rs; (οι + cok?) oo + сз [ci К, (E. = + oaky (kz - k2) + o3kz (ky = k2)] ; 
Rs; аГоо + сә [Για — ν8Για) k — (Do, + МЗГ з) ky + 2Гзак. |; 
Р; Ва; (ει + cok? + сзКьКуК.) со + ca [σιΚε (ky — k?) + oak, (kz — k?) + csk; (К — k2)] ; 
Rs; (ει + с2 + eskskykz) oo + са [oika (ky — k2) + сок, (k2 — k2) + oak, (ky — k2)] ; 
Rs; аГоо + сә [Για — УЗГі з) ke — (Гал + УЗГ2з) ky + 203,1k2] + сз (V1,2ke — Го,2Ку —Ts,2kz); 

N; Rs; c301 (Κα + ky) + сооз (ke — ky) + οισο; 

A; Rs; ο [ίσι + оз) Κα + (σι — оз) kz] + со (caky + сї); 

A; Ro; [οι + c2 (ka + ky + kz)] со + €301 (ky — ke) = 

D; Rs; c301 (ke + ky) + сооз (ke — ky) + со (сак: + ει); 


Е; Ro; [οι + са (be -- ky + Κι] 00 + сзоз (ku + ἄν) у 


+ o2k,, (k2 — k2) + csk, (k2 — k2)] ; 
+ cooky (k2 — Κα) + osk- (k2 — k2)] ; 
T21 + УЗГ2з) ky + 2Гз,1К.] | 


2) 
) 
= 
) 
) 
( 
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Accidental degeneracies on high symmetry line 


У; {R2}, {Ra}; оо (οι + coke + coky) + сзсз (kz + ky) + сасу (Κα — Ки); 
А; {Ез}, {R4}; со (οι + с29:) + озсза:; 
{R3}, {Ев}; Ао (οι + с2а.) + (V3As + Ав) caq; + (Acca + 2Ατος — Aace) qy + [Aaca + (As — УЗАв) es — A1ce] 4; 
{Ra}, {Re}; Ао (ει + с2а.) + (V3As + Ав) caq, — [Aeca — (As — УЗАв) es — Arce] д + (Алса + 2Aves — Aice) qy; 
С; {R2}, {R4}; со (ει + сок — coky) + сзсз (k; — ky) + слот (ke + Ку); 
Е; {Вз} , (Fa) ; оо (c1 + copz) + озсзрь; 
{R3}, {Re}; Ао (οι + сор) + (УЗАѕ + Аз) capz + (Acca + 2Атс5 — Aace) (V3ps — py) + 
[A4ca + (As — УЗАв) es — Aves] (pz + V3py) ; 
{Ва}, {Re}; Ао (οι + сор.) + (V3As + As) сзр: + (Алса + 2Ατος — Arce) (ν Ώρα — py) — 
[Acca — (As — УЗАв) es — Азсв] (pe + V3py) ; 


SG 218 


202102.00016v1 


chinaXiv 


Ге; {52,1221}, (031000), {σαν|3 5 3), T; Non-Centrosymmetric; with SOC 


I Πο (ει + ουκ”) oo + es [ox ks (ky — k2) + σον (k2 — k2) + озК„ (ky — k2)] ; 
Rs; (ει + сә?) oo + es [orike (ky — k2) + соку (k2 — k2) + σοκ: (ky — k2)] ; 
Rs; с1Го,о + c2 [(Г11 — УЗГІ,з) К» — (Гә: + УЗГ2,з) ky + 20'3,1ke] ; 


X; (He, Rz); с Гоо + (cəl'o2 + сзГә1 + οι Γι) (k; + kz) + (с2Гз,з + e310 1,0 — caV2,0) (Kx — kz) + ky (e5T 1,3 + coT2,3) ; 
М; Ro; c2 (σι Κα + o3ky) + с100; 


Вт; Со (σι Κα — osky) + οισο; 
Е; {Е5, R7}; с1Го,о + сә (Vi,0qz + V2,3qy + Г2,19:) + сз [(V301,0 — T2,0) qz + (Газ + УЗГ2з) qy + (Pi + V3I24) qz] ; 
{ А15, Ris}; с 0,0,0 + V2 (2c2Q3,1,3 — €3Q3,2,3 + 24011,3 — 602.23 — C6Q1,2,3 — 2e7Q2,,3) kz + 
[сә (V3Q3,3,2 + Qs) + €3Q3,2,1 + са (V3Q1,3,2 + Qua) + c5Q2,2,1 + с601,2,1 — Ст (V3Q2,3,2 + Q2,1,1) | (k; — ky)+ 
[c2 (V3Q3,0,3 — Q3,2,0) + ¢3Q3,1,0 + са (V3Q1,0,3 — 1,2,0) + 5021,0 + c6Q1,1,0 — ст (V3Q2,0,3 — Q2,2,0) | (ke + ky) ; 


A; Rs; c2 (оз — σι) ke + (σι + оз) kz] + со (сзКи + σι); 

A; Re; [ea + ea (s + hy + Κο] оо + οὖσι (hy — Κα) — e tta ha). 
5; {R2, Ра}; [er + сә (ks + k;)] со + (e301 — сас2) (ke — kz) + e503ky; 

T; Rs; c2 [ίσα — σι) Κα + (σι + оз) ky] + со (e3kz + ει); 


Accidental degeneracies on high symmetry line 


У; {Ro}, {Ra}; оо (су + coke + coky) + сзсз (Κα + ky) + сат (Κα — ky); 
А; {Ез}, {Ва}; оо (οι + с29:) + озсза:; 
{R3}, {Πο}; Ао (ει + с2а.) + (УЗАь + Ав) caq; + (Acca + 2Атсь — Azce) qy + [Алса + (As — УЗАв) es — Aics] 4; 
{Ra}, {Re}; Ао (οι + cagz) + (V3As + Ав) сзд: — [Авса — (As — УЗАв) cs — Aace] 4» + (Алса + 2Απος — Arce) qy; 
Z; {R2}, {R4}; оо (ει + coke) + озсзК» + caoiky + cso2k;; 
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T7; {51,1221}, {0311000}, {σαν| 333), T; Non-Centrosymmetric; with SOC 


Г; Ru; (ει + cə2k2) oo + es [oike (ky — k2) + ozky (kz — k?) + созк. (ky — k2)] ; 
Rs; (ει + cok?) со + сз [oi ks (ky — k2) + σον (kz — k2) + osk; (ky — k2)] ; 
Rs; с1Го,о + с [(Г11 — УЗГІ,з) К» — (Го: + УЗГ2,з) ky + 20'3,1ke] ; 

X; Re; со (a1ks — o3kz) + с100; 
Rr; €2 (σι Κα + o3kz) + с100; 


L; {Ri, Ri}; (cami — c402 + c203) qz + c100; 


{R2, Βα}; (e301 — εἰσ» + 0203) q; + с100; 

{Rs, Rs}; ιο + Y [с:1Гго4 + οὐ (Газ —Ti,rgy)] ; 
W; {R2, Πο}; (ο2σι — c302) ke + οισο; 

(Ha, Rs}; (ὠσι — сзо2) kz + с1со; 
A; Rs; со [ίσα — σι) kx + (σι + σα) kz] + со (сзКу + ει); 


A; Re; [οι + сә (ks | k, k;)] Go + C301 (k, к.) 
Q; (Ro, Re}; [c 


сзоз (ka ky —2kz) . 
V3 Я 
1 + c2 (ky — К.) | oo + [cii Ks + сә (ky + k;)] о; 


Accidental degeneracies on high symmetry line 


А; {Rs}, {Ra}; 
{Вз} {Re}; 
{Ra}, {Re}; 

У; {Ro}, {Ва}; 

S {R2}, (Ra) ; 

Z; {R2}, {Ra}; 


SG 220 


со (C1 + с24.) + 936302; 

Ao (οι + c2q2) + (ИЗА + Ав) caq; + (Авса + 2Ατος — A2c6) qy + [Алса + (As — УЗАв) cs — A1ce] 4; 
Ao (су + с20:) + (УЗАь + As) caq; — [Авса — (As — УЗАв) с — Азсв] 4» + (Алса + 2Απος — Arce) qy; 
σο (σι + с2К» + coky) + 0303 (Κα + ky) + сас (ke — ky); 

o (οι + coke + cokz) + озсз (Κα + kz) + c402 (К. — Κα}; 


со (сі + соке) + озсзкь + c401ky + cso2k;; 


Q 


Г; {51,1200}, (C35; |000}, {σαν|} ὁ у}, T; Non-Centrosymmetric; with SOC 


I; Ra; 
Rs; 
Rs; 

H; (Ro, Вт}; 
(Ds, Ris}; 


Р; Rai; 
Roz; 
Ros; 

N; (Rs, Re}; 
{R7, Rs}; 

A; Hs; 

; Re; 

{R2, Ra}; 

> Ria; 


т Q > 


(ει + ск?) σο + сз [σι κα (ky — k?) + ok, (k2 — k2) + оз. (k? — К2)]; 

(ει + eak?) σο + сз [oike (Ку — k2) + oak, (kz — k2) + озК. (ky — k2)] ; 

ειΓοιο + сә |(Γι.ι — УЗГ1,з) ke — (P21 + V3T2,3) ky + 2T3 1k] ; 

с1Го,о + c2 (Г1,04» + V2,3qy + Г2,19:) + сз [(V3P1,0 = To) da + (Tua + УЗГ2з) dy + (Г + УЗГ21) qz] ; 

c1Qo,0,0 + V2 (2c2Q3,1,3 — c3Q3,2,3 + 2c4Q1,1,3 — €5Q2,2,3 — C6Q1,2,3 — 27021,3) kz + 

[c2 (V3Q3,3,2 + Q3,1,1) + c3Q3,2,1 + C4 (V3Q1,3,2 + Qi) + c5Q2,2,1 + c6Q1,2,1 — Ст (V3Q2,3,2 + Q2,1,1)| (kz — ky)+ 
[c2 (V3Q3,0,3 — Q3,2,0) + ¢3Q3,1,0 + ca (V3Q1,0,3 — Q1,2,0) + ¢5Q2,1,0 + C6Q1,1,0 — ст (V3Q2,0,3 — @2,2,0)] (Κα + Κυ); 
(ει + ск?) oo + e301 (2k2 — ky — k2) + УЗсзо2 (ky — k?) ; 

c2 (Asks + Aaky — Атк) + Αοοι; 

c2 (Ask, + Aaky — Атк) + Αοοι; 


C201 — C402) (kz + ky) c303kz + C100; 


C201 — C402) (kx + Ку) c303kz C100; 


c2 [ίσι + σα) Κα + (c1 — оз) kz] + σο (caky + ει); 

сі + сә (kx + ky + К.) σο + V3c301 (ky — kz) — сзоз (k; + ky — 2kz); 
οι + сә (Κα — ky)] со + (c301 + c402) (Κα + ky) + csosk;; 

сі + сә (Κα — ky + К.) со + V3c301 (ky + kx) + сзоз (k; + ky — 2kz); 
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Accidental degeneracies on high symmetry line 


X; {R2}, {R4}; 
A; {R3}, {R4}; 
{Rs}, {Re}; 
{Ra}, {Re}; 
D; {Rs}, {Reo}; 
{Rs}, {R7}; 
{Rs}, {Rs}; 
{Re}, {R7}; 
{Re}, {Rs}; 
{Rr} {Rs}; 
Е; {Ro}, {Rio}; 
{Ro}, {R12}; 


{Rio} {Rio} ; 


со (ει 4 

oo (ει + с29:) + дзсза:; 

Ао (ει + с24.) + (V3As 

Ao (c + с2д:) + (V3As 

со (ει + с2К.) + o3c3kz; 

со (ει + cokz) + озсзК» + ( 
со (ει + cakz) + o3cgkz + ( 
со (ει + с2К.) + o3cgkz + ( 
со (ει + cokz) + escakz + ( 
со (ει + с2К.) + o3c3kz; 

oo (οι + c2pz) + ©зсзрь; 
Ao (οι + capz) + (УЗАь + 
[Алса + (As — УЗАв) es 


Ав) сз» + (Acca + 2Атсь 


) (ka — ky); 
) (ka + ky); 
) (ka + ky); 
) (ka — ky); 


Ао (οι ср.) 


(ЗА 


[Авса — (As = УЗАз) C5 — Аэсв] (pz E 


As) сзр. + (Алса + 2Атсь 


Γ coke + coky) + сзсз (kz + ky) + c401 (kz — ky) ; 


Аэсв) qy + [Алса + (As — УЗАз) es — Arce] qa; 


Aa) esq» — [δει — (As — УЗАв) es — Aace] 4 + (Алса + 2Атсь — Arce) qy; 


Aace) (МЗр» — py) + 


A1ce) (V3p2 = Py) = 
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24. 


SG 221-230 


Ге; {01.1000}, (C3; 000), {Съ1000}, {7|000}, 7; Centrosymmetric; with SOC 


Г; Rs; (οι 
C4 

Rie; (οι 

C4 

R; Rs; (αι 
C4 

Rie; (οι 

C4 


+ c2k2) Го,о TEs [А.Г 
[Ποιο (262 — ky — k2) + 
+ c2k2) Го,о + ©з [АГ 
[Ποιο (262 — ky — k2) + 
zr cok”) Го,о + Єз [АГ 
[Гз,о (241 — kj — k?) + 
τα cok?) Го,о + C3 [k T 
[Ποιο (2k2 — k? — k2) + 


Υ3Γ»» (6; = k7)] ; 


‚0 (ky + kz) F To tke (kz = ky) =: VT», ak, k; | E 


V3T2,2 (κ; — k7)] ; 


‚0 (ky + kz) Y Lok; (k; == ky) = vV2T»,3k,k; ] a=: 


УЗГ2,2 (2 — k7)] ; 


o (ky + kz) + Го (К. — ky) — V20 2,3kykz] + 


МЗГ»ә,ә (А2 = k;)] ; 


‚0 (ky + kz) T Lok; (k; == ky) = vV2T»,3k,k; | E 


1221 


Accidental degeneracies on high symmetry line 


A; {Re}, {Rr}; Го,о (οι + coky) + Гз,осзКи + ca (V2, Νο 
A; (Rs, Ra}, {Πο}: Гоо (οι + cogz) + Гз,осз4» + са (T2,2qy — Г1,04:) + cs (Г2,з4» +T2,1qy); 
T; {Ro} {R7}; Too (c1 + cokz) + Ta 0e3kz + са (Vike + Г2,2Ку); 
SG 222 
Ге; {21.1000}, {651000}, {C2,|000}, (7|3 2 3), T; Centrosymmetric; with SOC 
Г; Rs; (ει + eak?) Го,о + сз [εκ 1,ο (ky + К.) + Галь (kz — ky) — М2Г2зКук.] + 
са [Гз,о (22 — k2 — k2) + ν3Γο» (k2 — k2)] ; 
Rie; (ει + eak?) Го,о + сз [εκ 1,ο (ky + К.) + Го. (kz — ky) — VI 2,3kykz] + 
са [Гз,о (2k2 — ky — k2) + V30 2,2 (А2 — k7)] ; 
X; (Rio, Roo}; с1Го,о + c2 (Ta ik; + T'ask;) + ky (сзГі,о + саГә,о); 
{ Roi, R22}; с1Го,о + сә (Ta ik; + Гз,зКа) + ky (сзГл,о + cal'2 o); 
М; Rig; с1Го,о + c2 (Го, за + Го,2Киу) + сзГз1К2; 
R; Ris; cil 0,0 + c2 (a1 Κα — Гз,2Ку + Гз,з:) ; 


{R21, R22}; c1Qo,0,0 — 2¢2Q3,1,3k2 + (ca Q 


1,3 + C4Q2,1,3) k; + (€4Q1,1,0 — €3Q2,1,0) ky + 


[coke (V3Qo,2,+ F Q3,1,+) — icak, (V3Q3,2,+ = Qo,1,+) — c3k-Q1,1,+ = Сак Qoa, + h.c.] : 


Accidental degeneracies on high symmetry line 


A; {Re} {R7}; 

A; {Вз, Ва} (Rey; 

5; (Rs, Πε}, (Fe, Вт}; Гоос + 
2; (Hs, Rs}, (Ro, Вт}; Гоо (c 
T; {R6}, {R7}; 


coke) 


Го,о (ει 


cokz) I'a,ocskz — CA (Г 


Го,о (ει + coky) + Гз,осзЁ + са (T2,2ke + Глок.) ; 
Го,о (сі + cogz) + Гз,осзф + са (Г2,29у — Г1,04=) + cs (Г2,з9 + Г2,19и); 
У оз F'íocia (Κα + kz) + (с2Гл,д + сзГо,з) (kz 


— ke) + (caV2,1 + с5Г2,2) ky; 


Is ocsk, + ky (cal`2 1 + с5Г2,2) + kz (с6Го,з + ezT1,0) ; 


1,0ky — To Ка); 
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SG 223 


Ге; (5,233), (051000), {С»ь| 3 33, {71000}, 7; Centrosymmetric; with SOC 


D; Rs; (ει + οκ”) Го,о + сз [К»Гл,о (ky + Κα) + Tak; (kz — ky) — V2T 2,3kykz] + 
CA [T'3,0 (2k; = δν = i) T МЗГә 2 (k2 = № | ; 
Rie; (ει + οκ”) Го,о + сз [К»Гл,о (ky + Κα) + 2,1ke (kz — ky) — V20 2,3kykz| + 
са [Гао (282 — № — №) + VS (R2 — Е2)]; 
Xi Rig; саГо,о + ο) [Го,2 (Κα + kz) + Γο,3 (Κα — kz)] + сзГз,1Ё; 
В; Ris; с1Го,о + ορ (T's ik; Гз,2Ку t T'3,3kz) ; 


{R21, R22}; с1Оо,0,0 — 2c2Q3,1,3kz + (сзОтл,з + с4@2 1,3) k; + (c4Q1,1,0 — 6302,1,0) Ку + 
[coke (V3Qo0,2,+ + Q3,1,+) — icaky (V3Q3,2,4 — Qo,1,+) — c3kzQ11,4 — сак 2,1,6 + h.c] ; 
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Accidental degeneracies on high symmetry line 


A; {Re}, {R7}; Го,о (ει + coky) + T'a,ocsky; + са (Г2,2К» + Γιος): 

А; (Fs, Ra}, {56}; Го,о (ει + с29:) + Гз,0сз9 + ca (Г2,24у — Г1,04») + cs (T2,3q« + Г2,14у); 

5; (Rs, Re}, (Fr, Rs}; Гоос + У, oa Гос (Κα + kz) + (с2Гл,о + сзГ2,з) Ку + (с4Г2,1 + с5Г2,2) (kz — Κο); 
T; {Ris}, {Rua}; Го,о (ει + cokz) + T'a,ocak; + ca (Vi;oky — ΓοοΚα); 


Ге; (05,233), (051/000), {Ca,|444}, {1444}, T; Centrosymmetric; with SOC 


Г; Rs; {οι + οκ”) oo + cs [ΚαΓΊ,ο (ky + kz) + Галь (ke — ky) — V2 2,3kykz] + 
C4 [T3,0 (2; = ky = k2) + МЇЗГә,ә (k2 n ky) ; 
Rie; (οι + ο”) Γοι + сз [К»Гл,о (ky + kz) + Гоа (kz — ky) — V2I2,3kykz] + 
ca [Гз,о (262 — ky — k2) + УЗГ2.2 (k2 — k)] ; 
X; Rig; οιΓοιο + c2 (Гоз + Do,2kz) + esa Ку; 
М; Rig; с1Го,о + c2 (Го, зК» + Го,2Ку) + сзГз,1Ё; 
В; Rs; (οι + ο”) Гоо + сз [Ks T'1,0 (ky + kz) + Го (k; — ky) — М2ГозКуКк.| + 
ca [Гз,о (2k2 — ky — k2) + УЗГ2,2 (k2 — №)]; 
Πιο; (οι + cok?) Го,о ΤΟ [κο Γιο (ky + kz) = Το 1 kz (k; ч ky) = ν2ΓΟ s ky k;] πο 
са [Fs,o (22 — k2 — k2) + 3T, (k2 — k?)] ; 


Accidental degeneracies on high symmetry line 


A; {Re}, {Rr}; Го,о (οι + caky) 

А; (Fs, Ra}, {56}; Гоо (ει + сәф„) + Va,ocaqz + са (V2,2qy — Г1,09) + cs (Г2 за» + T2,1qy); 

2, (fis, Rs} ў { Вв, В} ; Го,о (οι ορ Κα) Γ3,063Κα НЕ Ку (caV2,1 + сьГ2,2) + kz (св Г2,з + οτΓι ϱ) : 
( ) 


T; {Re}, (Rx) Του (ει + cək; I'a,ocakz + ca (Vike + Vo,1ky) ; 


, 


T3,0c3ky + ca (2,5 ks + Гао); 
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SG 225 
T£; {641000}, {03,1000}, {С>1000}, {1000}, T; Centrosymmetric; with SOC 


Г; Ев; {οι + οκ”) Го,о + сз [ΚεΓΊ,ο (Ky + kz) + Toi ks (kz — ky) — VI 2,3kykz] 4 
C4 [Гз,о (2k? — k? = k2) E УЗГ>, 2 (к mni № ; ; 

Rie; (οι + cok”) Го,о + сз [К Гльо (ky + kz) + To ike (kz — ky) — V2T2akyk;] + 
са [Гз,о (22 — kj — kz) + УЗГә,ә (К: — kç)] ; 


Accidental degeneracies on high symmetry line 


A; (Ro) , (Rz); Го,о (ει + coky) + Pa,ocsky + ca (Vo, ks + Глок.) ; 
Л; (Hs, Ra}, {Ro}; Vo,o (c1 + c2q2) + Γ3,0634: + ca (U2,2qy — Г1,09:) + cs (Г2,з4» + Галь); 


SG 226 
T7; {0.1000}, (C5; 1000}, (C2,|000), (7|1 11), T; Centrosymmetric; with SOC 


Г; Rs; (οι + ου”) Гоо + сз [κο Γιο (ky + kz) + Гол» (k; — ky) — V20 2,3kyke] + 
ca [Гз,о (202 — ky — k2) + ν9Γο» (K2 — kç)] ; 

Rie; (οι T cok?) Го,о + сз [Ka Tio (ky + К.) + Го, (k; — ky) — V2D 2,3kykz] + 
са [Гз,о (2k2 — №2 — k2) + 3T» (k2 — K2)] ; 


І; {Rio, Rio}; (c + cəq? + caq2) Гоо + саГо,зд (αὐ — 342) + m [gz (Cia + c¿2q2 + ci,392) + cias (92 — 34)] Vio: 
(Ra, Ris}; с1Го,о + c2 (U3,19¢y — Γο,24ω) + 9 (cal 1,1 + c4V2,1) ; 
W; (Ro, Rz); с1Го,о + Kx (coT' 1,2 + cT 2,2) + са [Го,1 (k; — Ку) + Гоз (Ky + k;)] ; 


Accidental degeneracies on high symmetry line 


Δ; {Re}, {R7}; Го,о (ει + coky) + Гз,осзКу + са (2,5 ks + T1,0kz) ; 
A; (Ra, Ра}, {86}; Го,о (сі + cogz) + Гз,осзф + са (2,24, — Г1,04=) + cs (L2,3q« + Г2,19у); 
Q; {R2, Ro] , (Ra, Ra}; Τοιυσι + p» Toca (ky — kz) + V1,0 [cake + сз (ky + k;)] + 3 Το |cü2ks + cia (ky + k)]; 


SG 227 
rf: {Са}, {0311000}, {Ου 111}, {lih T; Centrosymmetric; with SOC 


Г; Rs; {οι +c2k°) Too + сз [Ks T'1,0 (ky + kz) + Гол» (kz — ky) — У2Гә зук.) + 
са [Гз,о (202 — kj — К) + УЗГә,ә (kz — kç)] ; 
Rie; (οι + cək2) Го,о + сз [А Гл, (ky + kz) + Го (К. — ky) — У2ГазКьк.| + 
са [Гз,о (202 — Ку — k2) + УЗГ>,2 (kz — kç)] ; 
X; Πιο; с1Го,о + c2 (Го,зк + Го,2К.) + єзГз,1Ёу; 


Accidental degeneracies on high symmetry line 


A; (Ro) , (Rz); Го,о (сі + coky) + U3,0csky + ca (T'2 2k; + Глок.) ; 
A; (Ra, Ва), {Re}; Го,о (οι + cogz) + Гз,осзф» + ca (Г2,29у — Г1,09») + cs (Г2,34= + 2,19) ; 
Z; (Rs, Rz) , (Rio, Rs}; Гоо (οι + coke) + Гз,осзк + ky (caVa,1 + 65Г2,2) + kz (с6Го,з + οτΓι,ο); 
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SG 228 
TE; (C1, 111), {031000}, {Ο2ὐ|11 1}, {7/232}, T; Centrosymmetric; with SOC 


Г; Ha (ει + c2k°) Го,о + сз [ΚαΓΊο (ky + Κα) + Tak; (kz — ky) — V2T 2,3 kk] + 
σ4 [Гз,о (2k2 — k2 = k2) SF УЗГ>, 2 (kz = k2)] ; 
Ris; (ex + c2k°) Го,о + сз [ΚαΓΊ,ο (ky + kz) + Галь (kz — ky) — V 2T 2,3kyke] + 
CA [5,0 (2kš — ke = к) IE V3T».» (k2 ΠΝ Ку) | ; 
X; Rig; с1Го,о + сә (Го,зК» + Го,2К-) + eaVa,iky; 


L; {Вло, Rio}; (οι + ead? + єзї?) Го,о + саГо,зау (92 — 342) + У, [9 (сл + ορ” + 64382) + сад» (92 — 3q2)] Γι»; 
{Riz, Ris}; с1Го,о + сә (Гз,19у — Го,29:) + qz (сзГ1,1 + c4T2,4); 
W; (Hao, Воо}; (ει + cok? + csk2) Гоо + саГолКик. + s m Γι [cia ks + сә (ky — k2)] ; 


Accidental degeneracies on high symmetry line 


A; (Ro) , (Rz); Του (σι + coky) + Ua,0csky + ca (T2, 2ks + U1,0kz) ; 
A; (Ha, Ra}, {Ro}; Го,о (ει + cogz) + Гз,осзф + са (Г2,29у — Г1,04=) + cs (Г2,з4» + T2,19Gy) 
2; (Hs, Rr}, (Re, Rs}; Го,о (σι + coke) + Гз,осзКа + Ки (caV2,1 + с5Г2,2) + k; (свГә,з + czT1,0) ; 


Q; (Rio, Rio] ,{ Ria, Ris}; Голоса + > ios Г осел (ky — kz) + Гуо [coke + сз (ky + К.)] + pam To [cio ks + сз (ky + kz)]; 


SG 229 
Го; {61000}, (C;,|0001, {Съь| 000}, {1000}, 7; Centrosymmetric; with SOC 


Г; Rs; (ει + cok?) Too + cs [Eso (ky + ke) + P2,1ke (ke — ky) — УГ зв, + 
C4 [Гз,о (2k; = ky = k2) Ἔ УЗГ», 2 (k2 τ Κο] ; 
Ras; (ει + cok?) Го, + сз [ks Tao (ky + κι) Tas (kç — ky) — V20'2,3kyke] + 
са [Гз,о (2k2 — ky — k2) + V3T2, (k2 — Κῶ}; 
H; Rs; (ато Too + cs [Гао (ky + ke) + Darky (ke — ky) Газы + 
ca [Гз,о (22 — k2 — k2) + 3D 2,2 (k2 — k2)] ; 
Ras; (οι + с?) Год + es [ΚαΓι ϱ (ky + be) -- Το: ο (kç — ky) — V20'2,akyke] + 
са [Гз,о (22 — k? — к2) + V3T2,2 (k2 — К)]; 

P; Rs; аГоо + сә (Гі 2. — Ta ok, — Гз.2К.); 


Accidental degeneracies on high symmetry line 


Δ; {Re}, {Rr}; Го,о (ει + coky) + Гз,осзКи + ca (Г2,2К» + Глок.) ; 
Л; (Hs, Ra}, {Ro}; Γοι (c1 + c2q2) + Γ3,0634: + ca (Г2,24у — Г1,09:) + cs (Гә,зд + Галь); 
Е; (Rs, Ra}, {Πο}; Гоо (c1 + сэр.) + Гз,осзр: + (саГ2,2 + с5Г21) (МЗр» — py) — (саГл,о — esT2,3) (pe + УЗрь) ; 
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SG 230 


Ге; {61005}, {0311000}, {C214 44}, {11000}, 7; Centrosymmetric; with SOC 


Г; Rs; (ex + со?) Го,о + сз [К»Гльо (ky + kz) + Гол. (k; — ky) — V2 2,5 kk] + 
CA [T3,0 (ος = k2 = &) E ν3Γ»» (k2 ВЕ k;)] ; 
Rie; (οι + cok?) Гоо + сз [Гао (ky + kz) + Г2лЁь (kz — ky) — VAT skyk;] SE 
са [Гз,о (22 — ky — k2) + 3T» (k2 — k?)] ; 
H; Ris; с1Го,о + сә (—Гз,әЁ» + Us,1 ky + Гз,зК.); 


{βοι, R22}; €1Qo,0,0 + сә [(V3Qo,1,2 — 3Q3,2,2) К» + УЗ (2Q3,1,3kz — Q3,1,1ky) — 3Qo,2,1ky] + 
сз (Q1,1,0k2 + 2,1,3 — Qoa kz) + са (Q2,1,0k2 — Q1,1,3ky + 11,10); 


{ Вәт, R28}; c1$0,0 + c2 (50,6 + So,aky — So,z7kz) + сз (S1, ke — S1, ky + S1,3kz) + са (S2,2ke — 52,1 ky + S2,3kz) ; 
N; (Ras, Ria}; с1Го,о + с2Го,2 (Κα — ky) + (e301,1 + c4V2,1) (kz + ky) + СГЗ; 


Accidental degeneracies on high symmetry line 


A; {R6}, {R7}; Го,о (οι + coky) + Гз,осзЁу + ca (T2,2ks +T1,0k2); 

А; (Ha, Ra}, {Re}; Гоо (c1 + сәф«) + Гз,осз9: + са (Г2,24у — Ti,oqa) + cs (Г2,з4» +T2,1qy); 

D; (Hs, Re}, (Rz, Rs}; Гоо (c1 + cokz) + Гз,осз + (саГл,о + e5T2,3) (k; — ky) + (caT'2,1 + с5Г2,2) (k; + ky); 

G; (Hs, Re}, (Rz, Rs}; Го,ос1 + 27, 9,3 Гъосьл (Κα — ky) + (с2Гл,о + єзГә,з) (Κα + ky) + (caV2,1 + с5Г2,2) kz; 

Е; (Ho, Rio} {Riz}; Гоо (ει + e2pz) + Гз,осзр: + (c4V2,2 + с5Г2л) (V3ps — py) — (с4Гл,о — сьГә,з) (Ρα + V3py) ; 
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